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LABORATORY IN 
SCOTLAND 


WORD Out of context does not havea 

clear cut meaning. Similarly a state- 
ment is not fully significant until its context 
of events is known. Consider the announce- 
ment that the Arthur D. Little organisation 
of America has set up an institute in 
Scotland to carry out fundamental research. 
The full import of this move is not obtained 
unless the over-all picture of research in 
Great Britain is known. 

There is no such picture. Fortunately 
the Department of Scientific and Industrial 
Research is conducting a survey that will, it 
is hoped, achieve this end. For the present, 
there are some clues to hand that offer 
guidance (they are considered in more detail 
in ** Research on Research,” page 201). 

The designation ** fundamental ” is at best 
a vague question-begging word. The dis- 
tinction between sponsored and non-spon- 
sored research has considerably more mean- 
ing. The Battelle Memorial Institute, also 
of America, has established laboratories in 
recent years for sponsored research at Geneva 
and Frankfurt-on-Main. The most notic- 
able concomitant of such a system is the 
strict secrecy that necessarily attends all 
projects. In contrast, at the Arthur D. Little 
Research Institute, located at Inveresk, work 
must be published and the staff are encour- 
aged to discuss it. No research worker can 
operate at his maximum efficiency in a 
vacuum. His problems often move more 
rapidly to a solution when considered in the 
light of experience of others. Consequently, 
the secrecy attendant on sponsored research 
acts as a hindrance to research in general. 
The fact that the funds for the new institute 
are American need not surprise us unduly 
when we recall that some research projects 
of considerable general importance, but not 
to the immediate gain of industry, are 
financed by dollars, both in the United 
Kingdom and in Western Europe. 

The prosperity of the United States in 
terms of gross product per head of population 
is such as to make the structure of their 
industry and research of some _ interest. 
American industry is estimated to have spent 
about £850 million on research in 1953 
(industry in the United Kingdom—with a 
total population one-third that of the United 
States—spent £66 million). The figures are 
pretty staggering, and coupled with the fact 
that United States industry employs six 
times as many graduates as does British 
industry, it seems fair to deduce that the 
higher United States gross national product 
per head is due in a large measure to their 
higher expenditure on research. It is signi- 


ficant that the British Government provide 
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75 per cent. of the total research expenditure 
whereas the Federal Government agencies 
provide only 52 per cent. of the expenditure 
in the United States. This marked difference 
naturally leads to the question whether British 
industry is spending sufficient on research, 
bearing in mind that there must be sufficient 
trained people. 

It would seem that any expansion of the 
present research programme must be paid 
for by industry—an expectation that does 
not seem unreasonable in the light of the 
American example, since Government expen- 
diture is already high and will not bear 
further heavy increases. However, industry 
would be right in demanding whether research 
was being carried out in the most efficient 
manner possible. The Department of Scien- 
tific and Industrial Research appointed two 
liaison officers in 1954 to work with industry 
in order to ensure that full benefit was 
obtained from the work done at the National 
Physical Laboratory. The officers also 
co-operate closely with the research 
ciations. But is this sufficient ? 

Since financial and manpower resources 
are limited is it not essential that research 
is carried out in the most efficient manner 
possible ? At the recent International 
Conference on the Organisation and Admin- 
istration of Applied Research, it was con- 
cluded that there were several ways in which 
research could be made more efficient. 
“The better use of secretaries and modern 
business equipment such as tape recorders is 
recommended, particularly at university re- 
search centres, where industrialists are 
frequently appalled at the failure to use 
machines and lesser skilled staff.” This is a 
very valid criticism of research, since in 
many cases highly skilled staff waste time 
with jobs that could be done by assistants. 
Also it is worth considering whether a central 
information service could be introduced that 
would give a really fast service in abstracting 
relevant details from the vast mass of scien- 
tific publications now in circulation. To 
quote from the conference again: ** A vigor- 
ous counter-offensive is required to prevent 
research workers wasting their time reading 
the many useless articles appearing in print.” 
Such a service must be rapid, and carried out 
by highly competent staff, if many items of 
interest are not to be lost. It might also be 
used to interrelate research and prevent 
unnecessary duplication of effort. It would 
be no small undertaking, but the foundations 
for such an effort already exist. Such a 
scheme, carried out ambitiously, may well 
prove to be the cheapest way to step up our 
research effort. The Arthur D. Little 
Research Institute would fit well into such a 
scheme as it could benefit from a com- 
prehensive information service and could also 
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contribute to it. Sponsored research organ- 
isations, on the other hand, have everything 
to gain and nothing to give. 


Third international 


Scientific Manpower for Applied Research 
conference on the organisation and administration of applied 
researc Vienna, October 8-12, 1956. European Productivity 
Agency, O.F.E.€ H_M. Stationery Office (4s.) 
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Plain Words 


The country is short of steel and likely to 
remain so for a long time. 
those who depend on plate and heavy rolled 
sections is well known. The tremendous calls 
of the nuclear energy programme and the 
heaviest-ever tanker building programme 
have yet to be worked out. Also in short 
supply and in rising demand are special 
steels, particularly nickel steels. In 1956, 
imports of iron and steel amounted to nearly 
£106 million, nearly one-fifth being plates 
and sheets. In the same year the industry 
exported over £173 million worth of iron 
and steel, among which were included large 
quantities of rolled products. 

That such an anomalous position should 
exist is readily explained. A large proportion 
of British steel products are exported because 
they are traditional and a condition of trade 
with certain countries. Much of the steel 


and tinplate returns here in the shape of 


containers filled with food or raw materials. 
Some is straight barter. No information is 
available on the proportion of such exports 
which fall in “* unavoidable ” categories. It 
would be revealing but hardly tactful to 
have the information published. Suddenly 
the Government introduced export licensing 
for all steel. It was a highly unpopular 
move which has led to protests in the industry. 
A statement by the Furnival Steel Company 
refers to it as “ill advised and ill timed.” 
The implication is plain enough: the Govern- 
ment, through information available from 
Board of Trade records, believe that some 
steel is exported which is needed in this 
country for priority work or could be pro- 
cessed and exported in the form of machinery 
and plant, yielding a higher net return in 
terms of currency. 

Furnival argue that no Government depart- 
ment can be expected “to classify and 
allocate" exports without “ considerable 
experience and guidance.” They complain 
that since the day of its introduction they 
have had extra work and expense in obtaining 
permission to ship goods, and that frustrating 
delays have occurred. Their plea is for a 
“carefully planned scheme” which would 
keep in this country the steel which is 
required and leave the industry to seek its 
overseas markets undisturbed in the major 
part of its range of products. It is indeed a 
strange move on the part of a Government 
who have turned their face so resolutely 
away from the control of any of the activities 
of private industry. All that can be said is 
that it stops the leak at once, until more 
specific instructions can be issued. The 
premium our exporters enjoy in overseas 
markets is tempting for an industry whose 
home prices are controlled but whose costs 
have risen rapidly in the past year. 





The plight of 
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AMERICAN ENGINEERS 


TAKE 


A MILLION DOLLAR LOOK 
AT THEMSELVES 


By Our Special Correspondent now in the United States 


The study of every aspect of American life—its 
institutions, its economy, its culture, its politics 
and the relations between the many racial groups 
of which its population is composed—has become 
one of the largest industries in the United States. 
Well supported by wealthy foundations and 
extensive departments of social science in all the 
universities, research is continually uncovering 
facts, significant and insignificant, about this 
amazing and still growing nation. In the last 
few years the professions have been growing 
self-conscious. The doctors, the lawyers and 
the architects have had themselves surveyed. 

So far there has been no attempt to examine 
and describe the profession of engineering, but 
last year the Engineers’ Council for Professional 
Development and the Engineers’ Joint Council, 
representing the various professional bodies, 
appointed a committee which reported on the 
need for such an examination and a tentative 
programme for carrying it out. This action was 
not simply an attempt to keep up with the older 
and more traditional professions, but was stimu- 
lated by a number of factors which are causing 
anxiety to engineers in the United States. 

The first of these is the shortage of engineers 
caused by the defence programme and general 
technological advance. Between 30 and 35 
thousand graduate engineers are being turned 
out of the engineering schools every year, but the 
number currently needed is said to be 60,000. 
The report points out that the intricacies and 
refinements of modern production take a growing 
percentage of engineering man-hours from incep- 
tion of an idea to the fabrication and assembly. 
Part of the survey must, therefore, examine 
present and projected supply and demand and 
methods of dealing with the shortfall. 

One aspect of this problem is the use to which 
the engineer is put when he is in industry or the 
public service. There is evidence that firms 
recuit too many young engineers, and that many 
of these engineers find themselves after a few 
years doing routine jobs—as draughtsmen, for 
instance. It may be that many graduates are 
not suitable for advanced work, but there is also 
a serious shortage of sub-professional technical 
services. Proposals have therefore been made, 
in particular by the National Committee for the 
Development of Scientists and Engineers, a body 
appointed by President Eisenhower, to increase 
the supply of technicians. It is believed that 
there is at present less than one technician for 
every professional engineer. The task of training 
them has been rendered more difficult by the 
universal desire of students for a degree, and the 
need to preserve and raise the degree standards. 
A scheme of training involving a two-year course 
at a technical institute is being considered. 

The present situation leads to a lot of personal 
dissatisfaction. Wanting the men with the latest 
knowledge, firms will offer 400 to 500 dollars 
a month to a man straight out of college with a 
Bachelor’s degree, while men of 30 to 35 years of 
age are finding themselves kept on routine jobs 
without prospects of promotion. This is partly 
due to the rapid increase of scientific knowledge, 


and in many companies opportunities are being 
provided for employees to take courses, either 
within the company or at a university, in new or 
rapidly advancing technologies. 

Many surveys of engineering education have 
been made during the last fifty years, the latest 
being a very comprehensive report published in 
1955 by the American Society for Engineering 
Education. This report was, by implication, 
critical of much of the engineering teaching which 
was being given throughout the country, and 
proposed changes in the curricula both of the 
normal undergraduate course and in the courses 
for Master’s and Doctor’s degrees. It recom- 
mended that the basic sciences and the engineer- 
ing sciences should play a larger part and that 
less time should be spent on_ technological 
instruction and purely routine design and labora- 
tory work. About one-fifth of the student’s 
time was to be spent on the humanities and social 
sciences; but not specifically on management 
subjects. It is interesting that both the engineer- 
ing faculties of the universities and large and 
small employers agreed with these proposed 
changes in the curricula, even for men who were 
going into sales, manufacturing, operation or 
maintenance. The industrialists were unwilling 
to sacrifice courses in the engineering sciences to 
provide time for the study of technology or 
administration at the undergraduate level, since 
they believe that this can best be handled within 
the company. The implementation of these 
proposals has already caused a raising of the 
standards by which the 150 engineering schools in 
the country are accredited for degree-awarding 
purposes by the Engineers’ Council for Profes- 
sional Development. Some of them have lost 
their accreditation. 

FINDING THE ANSWERS 

The proposed survey will, therefore, have less 
basic work to undertake in education than in 
other fields. But it is proposed to try and answer 
such questions as what is meant by engineering 
education, what does it cost and how are the 
schools financed and staffed, what are the causes 
of the heavy mortality in engineering students, 
how far should social and humanistic studies be 
integrated into an engineering course and, 
conversely, should other professions learn some- 
thing of engineering, and how can the mature 
engineer continue his education when in employ- 
ment? The cost of university education is rising 
rapidly and, in view of the fact that the majority 
of students receive no grant, is causing increasing 
anxiety. At Massachusetts Institute of Tech- 
nology, the fees for tuition alone have recently 
been raised to 1,100 dols. a year. 

Another cause of some anxiety to university 
teachers is the growing practice of “ off the 
Campus ” programmes of instruction in advanced 
technologies given within companies, with more 
or less university participation, leading to 
advanced degrees. The demand of the students 
for Master’s or Doctor’s degrees has, in at least 
one case, caused the firm to call in a local univer- 
Sity to do the teaching previously carried out by 
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its own staff. But the universities fear that the 


growth of this system may lead to a dilution of 


their normal degree standards. 

A large part of the survey will be concerned 
with the engineer as an individual and in relation 
to his employers, to other members of his 
profession and to society asa whole. An attempt 
will be made to develop an understanding of the 
engineer’s professional responsibilities and ethics, 
and to find out what sort of a man he is, why he 
became an engineer in the first place, how much 
he earns and how he lives, and what the com- 
munity thinks of him. 

One of the problems currently worrying the 
engineering societies is the growth of unionisation 
among professional engineers. This has arisen 
because of the increasing number employed by 
Government and industry and the promotion 
ceiling for older men already described, and it is 
hoped to be able to find answers to the questions 
of the nature and extent of unionisation and its 
advantages and disadvantages. 

LICENSED ENGINEERS 

In 48 States there are registration laws for 
engineers, by which no person without a licence 
can undertake consultation, planning, design or 
responsibility for construction or operation of 
structures, machines, processes or works where 
the safeguarding of life, health or property are 
concerned, and where such work requires the 
application of engineering principles and data. 
The conditions for obtaining a licence vary from 
State to State, but typically involve eight years of 
practical experience, which will be reduced by 
four years for the university graduate, and a 
qualifying examination in design, engineering 
practice and economics. The pressure for these 
apparently highly restrictive laws has largely 
come from engineers in local government service 
who felt that their status and remuneration were 
low by comparison with their colleagues in other 
professions; but it is part of the general question 
of the engineer’s designation and acceptance by 
the public at large. It is at present giving rise 
to a serious problem caused by the demand of 
companies to be treated as individuals for the 
purposes of registration for professional engi- 
neering work. In New York, for instance, no 
corporation can obtain a licence unless it was in 
existence before 1935; but its professional 
engineering work may be done under the general 
direction of a licensed engineer. Some of the 
engineering societies are opposing the licensing 
of companies as being against the interests of 
a profession based on the personal character, in- 
tegrity and ethics of the individual practitioner. 

Some of these problems may seem a little 
remote from the urgent matters with which 
engineers and their employers in industry and the 
public service are now faced on both sides of 
the Atlantic; but there is no doubt that the 
results of this extensive inquiry will be of the 
greatest interest to engineers everywhere. For 
the moment, the American engineering societies 
are going to provide 50,000 dols. for a preliminary 
inquiry on the organisation and _ personnel 
required for the full survey, and it is then hoped 
to raise the sum of 1,000,000 dols. required for 
it from one of the foundations. The profes- 
sional engineering institutions in Britain might 
well consider whether there is any way in which 
they could participate in suitable sections of it 
with a view to applying the results to a badly 
needed study of the profession at home. 


The American engineer shown in the photo- 
graph is Mr. James R. Munro, vice-president 
of Caterpillar Tractor Co.'s Foreign Trade Group 
and director of manufacturing foreign operations. 
He is examining the site near Glasgow where 
Caterpillar are putting up a new factory. 
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The American engineer—his salary, his education, his status—what are they and what should they be? 





Letters to 


ENGINEERING CONTRACTS 


Sir, The point raised by Mr. M. S. Malaney in 
his letter published on page 165 of your issue of 
February 8, is an interesting one. It illustrates 
one of the dangers offered by the use of standard 
forms which I have tried to emphasise in my 
recent articles. Each standard form is intended, 
of course, for a different class of work. The 
situation described by Mr. Malaney is one which 
arises frequently in overseas contracts, but it is 
not the kind of situation to which the Institution 
of Civil Engineers’ General Conditions or form 
* A” of the Institutions of Mechanical, Electrical 
and Consulting Engineers can usefully be applied. 
On the other hand, the “B2” form of the 
Institutions of Mechanical, Electrical and Con- 
sulting Engineers is intended for use in export 
contracts involving erection or the supervision 
of erection. The relevant parts of clause 36 of 
that form provide: 

“For a period of 12 (twelve) calendar 
months commencing immediately upon the 
satisfactory completion of the final tests at 
site or 21 (twenty-one) months from the 
date the plant is notified as being ready for 
dispatch (whichever shall be the earlier) the 
contractor's liability shall be limited to the 
replacement of any defective parts that may 
develop in plant... At the end of the 
maintenance period the contractor’s liability 
ceases.” 

While I do not suggest that this clause is 
drafted ideally, it seems to be nevertheless the 
kind of provision which should meet exactly the 
position described by Mr. Malaney. It certainly 
seems to provide an incentive to the purchaser 
to get on with the erection as promptly as 
possible. 





Yours faithfully, 
F. H. B. LAYFIELD. 
4, Paper Buildings, 
Temple, 
London, E.C.4. 
February 9, 1957. 
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VIRTUAL WORK AND THE 
MOMENT DISTRIBUTION METHOD 


Sir, | am sorry to find from Mr. Jennings’ 
letter, which appeared in your issue of February 
8, page 165, that my article of the above title 
caused some difficulty concerning the sign 
convention which was used for bending moments. 
In fact, the convention I used was precisely the 
same as the one which is generally adopted: 
that a bending moment at the end of a member 
is positive if it acts clockwise on the member. 
For instance, in the frame of Fig. la of my 
article (page 47), a bending moment in the 
beam BD at the joint B would be regarded as 
positive if the joint was exerting a clockwise 
couple on the beam. The beam would therefore 
be exerting a counterclockwise couple of equal 
magnitude on the joint. Each of these couples 
would be causing tension in the fibres of the 
beam BD adjacent to the dotted line in Fig. la, 
and not, as Mr. Jennings appears to imply, 
tension in the one case and compression in the 
other. In fact, the dotted lines at sections 
A, B, D and E, when interpreted in the way 
suggested in the article, are exactly equivalent to 
the usual sign convention. The dotted lines 
inevitably switch from one side to the other at 
the joints, because the normal sign convention 
gives rise to changes in sign at the joints (See, 
for instance, the entries in Table 1). 

The reason for the introduction of the dotted 
lines in my article was not to clarify the con- 
vention for bending moments, but to assist in 
interpreting the signs of the hinge rotations. 
It is essential in the virtual work method to 


use for the hinge rotations a sign convention 
which corresponds to 


the bending moment 


the Editor 


convention, and I suggest that the dotted lines 
are of great help here. Thus, in Fig. 2, it can 
be seen immediately that all the hinge rotations 
are negative, in that they are causing contractions 
adjacent to the dotted lines. 

The convention for the bending moment at 
the centre C of the beam calls, perhaps, for special 
comment. This moment, M,, is not evaluated 
in the course of normal moment distribution 
analysis, but in the explanation of the virtual 
work application it appeared in equation 8 
(page 48). Consequently, a sign convention 
was required, and M, was defined as positive 
when sagging; the dotted line beneath the centre 
of the beam was therefore inserted in Fig. la. 

One final remark may perhaps be helpful. 
The sign convention used in moment distribution 
refers only to moments at the ends of members, 
but, of course, the dotted lines must be drawn with 
finite length. It must be emphasised, however, 
that these lines only establish conventions 
appropriate to the end moments. Thus if, for 
example, it is asked why the dotted lines change 
from one side of the member to the other in 
passing along a stanchion, no answer can be 
given, as the question has no meaning. 

Yours faithfully, 
B. G. NEAL, 
Professor of Civil Engineering. 
University College of Swansea. 
February 8, 1957. 
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CONTROVERSY IN COLOUR 
TELEVISION 
From Sir Harold Bishop 
Sir, In your Weekly Survey this week, under the 


heading ** Controversy in Colour,” you report on 
two demonstrations of colour television which 


were arranged by the B.B.C. at the request of 


the Postmaster-General to give Members of both 
Houses of Parliament an opportunity of seeing 
the state of technical development that had been 
reached in the B.B.C.’s current series of colour 
television test transmissions. 

You say * The B.B.C. are thought to be 405- 
line minded.” There seems to be an implied 
criticism here which may give a wrong impression. 
What the B.B.C. has done is to adapt the 
American N.T.S.C. system, which is in regular 
service use in the United States, to suit the 
British television standards in which each picture 
comprises 405 lines. 

The whole purpose of these tests is to find out 
whether or not it is possible to transmit an 
acceptable colour picture using the present 
British standards of definition which have been 
in use since 1936 when we started our high- 
definition television service, four years ahead of 
the rest of the world. Whatever may be the 
virtues of other standards, we are for technical 
reasons restricted to the use of 405 lines in the 
frequency Bands I and III now used by the 
B.B.C. and the I.T.A. 

Yours faithfully, 
HAROLD BisHoP, 
Director of Engineering, B.B.C. 
Broadcasting House, 
London, W.1. 
February 12, 1957. 
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The Institute of the Motor Industry, 40 Queen’s- 
gate, London, S.W.7, is arranging to hold its 
eleventh annual summer school at St. Catharine’s 
College, Cambridge, from August 24 to 31 next. 
Subjects to be studied will include management, 
industrial relations, practical financial controls, 
and law. Fees will be 13 guineas to Institute 
members and 15 guineas to others. Enrolment 
forms can be obtained from the Education 
Officer at the above address. 
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MINIMUM MOTORING 
By Gordon Wilkins 


Continental car manufacturers, at least in France 
and Italy, do not receive the same indulgence 
from the Press as ours do in keeping details of 
their new models secret until an agreed announce- 
ment date. Probably the outstanding example 
of British restraint was the convoys of brilliantly 
coloured Nash Metropolitan cars travelling from 
Longbridge to the ports, which were ignored by 
the Press for weeks, in order to preserve the 
dramatic announcement for the U.S. public. 

In Italy, a vast new plant has been under 
construction for over a year alongside the existing 
Fiat Mirafiori factory at Turin, and at Desio, 
near Milan, Bianchi, now a Fiat associate, is also 
building a new factory. Both are intended for 
preduction of a new miniature car, smaller than 
anything which has yet achieved mass production 
in Italy, and for months past Italian Pressmen 
have been chasing the prototypes along the 
autostrada and up and down the mountain passes. 
Pictures and specifications published in several 
Italian magazines indicate a car with a strong 
family resemblance to the Fiat 600 but smaller. 

All-independent suspension can be assumed, 
and the rear engine appears to be an air-cooled 
vertical twin of about 450 c.c., giving about 
15 b.h.p. against the 21-5 b.p.h. of the water- 
cooled four-cylinder 600 unit. Maximum speed 
should be about 55 to 60 m.p.h. and fuel consump- 
tion about 65 m.p.g. 

A switch from water to air cooling would not 
be surprising. There is reason to believe the 
Fiat 600 was originally conceived with an air- 
cooled engine, but was changed to water-cooling 
in the interests of quiet running. The unusual 
side mounting of the radiator, with its rather 
tortuous air flow supports this view. Noise 
would obviously be more important lower down 
the price scale, and air cooling would bring 
savings in cost and weight. One magazine 
quotes the weight of the new model as 460 kg. 
(1,015 Ib.) and argues that as the car will cost 
about 1,000 lire per kg., the price will probably 
be about 460,000 lire (£265). Another line of 
reasoning supports this estimate. The Fiat 
600 was introduced at 600,000 lire, and a Fiat 400 
at 400,000 lire has been talked of as an obvious 
addition, but this price would be very difficult 
to achieve, and a Fiat 450 at around 450,000 lire 
(£256) would seem more feasible. 

There is now a large range of miniature cars in 
production, especially in Germany, but so far 
Citroen has been the only major established manu- 
facturer to show interest in them. Now that Fiat 
is coming in, the popular idea of a small car will 
be established as something much below what 
has previously been regarded as the practical 
minimum. Modern design in power units and 
structures allows acceptable performance to be 
obtained with engines about half the size of the 
smallest in general use before the war. 

Strangely enough, the British industry, which 
has done so much development work on small 
cars in the past, has so far refused to be interested 
in the new movement. The Isetta was offered 
to the British motor industry, and turned down 
flat before the Germans took it up, yet we are 
now to make it under German licence. Eight 
years ago the Austin Motor Company bought the 
prototype of a well-designed little two-seater 
two-cylinder coupé, a great deal more attractive 
than many of the current Continental models, 
but abandoned it and produced the A30 instead. 

The orthodox view was expressed by Mr. 
Philip W. Copelin, managing director of Vauxhall 
Motors in introducing their new 14 litre four-door 
four-seater saloon. *‘ Our design and manufac- 
turing studies indicate that there is a minimum 
car size, a minimum package size for optimum 
value. To try to shrink a car below that size 
takes out value much faster than it takes out 
cost." Whatever the logic of that argument in 
relation to the product, the difference between 
35 and 65 m.p.g. at present European petrol 
prices ensure a growing sale for vehicles smaller 
than those now commonly made in Britain. 
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Weekly Survey 


Cover Picture: Our illustration, this week, shows 
the preparatory hot shaping, under a pneumatic 
power hammer, of a high-grade alloy-steel forging. 
The piece, which is to be a combined disc and shaft 
for a turbo-blower, will be finished by the drop- 
forging process. 
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The Shadow of the State 


A conflict of principles within the Tory Party 
has arisen during the committee stage of the 
Electricity Bill. Some Conservative members 
have announced that they would oppose the 
Government's proposal to allow the new Central 
Electricity Generating Board to manufacture 
electrical plant. This, they consider, could lead 
to the nationalisation of the heavy electrical 
industry by ** back-door methods * and conflicts 
with ‘fundamental conservative philosophy.” 
Mr. Reginald Maudling, Paymaster General, 
pointed out that the C.E.A. had had this power 
under the Electricity Act, 1947, but had not 
used it. The proposal to incorporate it in the 
new Act arose from the Conservatives’ belief 
that “* nationalised industries should be operated 
as commercial undertakings and must have 
commercial freedom in their activities.” 

Meanwhile, the Government have decided to 
advance by three months the dissolution of the 
C.E.A. and the establishment of the C.E.G.B. 
Mr. Maudling stated that this would allow the 
speeding up of the reorganisation of the industry 
and thus facilitate the implementation of an 
expanded nuclear power programme. The new 
date, which was agreed by 20 votes to 15, is 
January 1, 1958. The appointments to the new 
Electricity Council and the new generating board 
are planned for November | this year, as well 
as an agreed scheme for the redistribution of the 
C.E.A. assets. 

The fears of the rebel M.P’s are not altogether 
groundless. They have the example of the 
British Transport Commission, who make in 
their own workshops much of the rolling stock 
they require. When the railway companies 
undertook to supply their own needs they 
effectively deprived the British locomotive and 
rolling stock industries of a home market. 
The same could occur with turbo-alternators, 
boilers, electrical cable, switchgear and other 
heavy plant. While they are right to oppose the 
new Board’s proposed powers to make plant, 
they are wrong to endorse the immense powers 
of a Government department—now the Ministry 
of Power—over an industry which, according to 
Mr. Maudling, should be operated as a com- 
mercial undertaking. It may be too much to 
expect politicians, Tory or Labour, to surrender 
such powers. Yet it is hard to reconcile tutelage 
for electricity and freedom for steel, or oil or 
chemicals. 
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European Free Trade 


Publications succeed one another at a bewildering 
rate on the subject of free trade in Europe. 
Last week the Organisation for European Econo- 
mic Co-operation—O.E.E.C.—published the re- 
port of a working party which was instructed 
by the Council of the Organisation to study the 
technical practicalities of a free trade area in 
Europe. The initiative was the British Govern- 
ment’s, who considered that a free trade area 
open to all members of O.E.E.C. who are willing 
to accept its obligations was feasible and would 
not clash with the Messina countries’ proposed 
Common Market. The O.E.E.C. report makes 
no recommendations. It merely shows that if 


Governments want to set up a free trade area 
they can do so, provided they agree on certain 
safeguards. 





The British Government published as a White 
Paper (Cmnd. 72) a memorandum, which was 
circulated to members of O.E.E.C., in which they 
ask that approval be given to the creation of a 
“European Free Trade Area” at this week’s 
meetings of the Council in Paris. The White 
Paper strongly endorses the view of the O.E.E.C. 
working party that the adoption of “ identical 
or closely similar arrangements ~ for reducing 
tariffs in the Free Trade Area and the Customs 
and Economic Union of the six Messina countries 
is highly desirable. The aim would be to get 
rid of * protective duties and other restrictive 
regulations of commerce, including quantitative 
restrictions ** in respect of the members’ products 
within ten years. Tariffs would come down at 
the rate of 10 per cent. a year, though the speed 
at which the change could take place was a 
question for negotiations. Industries must have 
time to adapt themselves to the new situation. 
Therefore, the period should not be too long, 
otherwise manufacturers would not fix their 
minds upon the need to change. The rule must 
be “clear and unambiguous” and the White 
Paper asks for ** automatic procedures defined in 
advance,” so that industry can plan with cer- 
tainty. Each industry in each participant 
country must “ invest for the new situation,” and 
must have the chance to do so. 

This is unambiguous on Britain’s part. At the 
end of 10 years the 250,000,000 people of Western 
Europe would constitute one free trade market 
for manufactured goods. It is a bold under- 
taking, likely to have far reaching consequences. 
Industry will have time, but it must be borne in 
mind that in many cases it will be the first 10 or 
20 per cent. reduction in tariffs which will let in 
the highly competitive concern. If quotas are 
progressively but more quickly removed “ free- 
dom” will in practice come to the area long 
before the 10 years are up. 
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United States Fears a Depression 


The amazing suddenness with which business 
circles reacted to warnings of a depression 
suggests that the American economy rests 
uneasily on its boom. Industrial shares fell 
sharply by over 8 points, failed to recover the 
losses, and at the time of going to press the Dow 
Jones Industrial Index was only a little above its 
lowest point for the last 18 months. The panic 
started after two famous and respected business- 
men, Ex-President Herbert Hoover and Professor 
Rodgers, who is Banking Professor at the graduate 
school of business administration of New York 


University, expressed their conviction that a 
depression was around the corner. Mr. Rodgers 
pointed out that developments abroad and 


especially the shortage of oil, dollars and shipping 
space would result in decreased business activity 
and deflation. Mr. Hoover declared that he 
detected signs of another depression unless current 
inflation was halted. 

Such doubts about the outlook of the United 
States economy have been discussed in private 
by investors for some weeks and referred to in 
the market letters of several firms of stockbrokers. 
Mr. Hoover considered that high Government 
spending was a major factor in the general situa- 
tion and President Eisenhower reacted promptly 
by telling the Press that the United States Govern- 
ment would have to move in with ** some form of 
inflation controls if business and labour failed to 
deal with the problem adequately on a voluntary 
basis.” 

New York’s anxiety is difficult to relate to 
actual economic evidence of a recession. Hous- 
ing is slightly down but most of the other sectors 
of industry are booming. Only a few weeks go 
the leading economists in the country, when 
testifying before Congress, were unanimous in 
forecasting that 1957 would be slightly better 
than 1956—the best year to date. The one black 


spot is confined to one company, General Motors 
Corporation, whose sales in January were 4 per 

Ford, on the 
General Motors 


cent. below January last year. 
other hand, are up 25 per cent. 
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failed to produce redesigned models this year. 
There are few other signs of an economic decline. 
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Struggle for Leadership 


With pretty girls, dancers, comedians and the 
band of Her Majesty's Grenadier Guards, 
Vauxhall Motors last week gave home and 
overseas dealers, and the Press, a pre-view of the 
new Victor car, designed to secure for General 
Motors a greatly increased proportion of British 
home and export sales. 

Unable to export their own vast cars in signifi- 
cant quantities, the big American corporations 
are rapidly penetrating foreign motor industries, 
with advantages which the native producers 
cannot match. Only Volkswagen stands in the 
way of General Motors supremacy in Germany 
via the Opel subsidiary, while Ford Cologne 
has an important share of the market. General 
Motors’ Holden is the biggest seller in Australia, 
and some generally well-informed individuals 
believe that Ford still retains a strong interest in 
Simca in France. In England, the situation ts 
developing into a struggle for supremacy between 
General Motors, Ford and the B.M.¢ There 
is a full realisation at B.M.C. of what is at stake, 
and their research and development facilities 
are being expanded, but they are still small 
beside those on which their competitors can draw. 

The first prototype of the Vauxhall was shipped 
to Detroit, where replicas were built and tested 
at the G.M. proving ground. It will be produced 
in the new Luton factory with 14 million square 
ft. of floor space, with press and machine shops 
that are among the best in Europe. There are 
12 miles of conveyors. About 3,000 machine 
tools have been re-sited, and 2,100 new ones 
installed at a cost of £16 million, including what 
is claimed to be Europe's largest automatic 
transfer machine, with 14 men to supervise 1,400 
machining operations a minute and producing 
65 cylinder blocks an hour. Work is practically 
finished on Europe’s largest truck factory at 
Dunstable, to make a new range of Bedford 
trucks, and a new 440,000 sq. ft. spare parts 
building is being erected to complete a £36 million 
expansion programme which is raising Vauxhall's 
total potential output to 250,000 units per annum. 
However, this is still some way short of the 
439,000 units achieved by the B.M.C. during the 
last financial year. 

Vauxhall are still buying out some forged 
parts such as crankshafts, but bumpers and other 
plated parts are now being produced in their 
own factory, and the Victor car also marks the 
emergence of the A.C. Delco division of General 
Motors as a competitor to Lucas in the supply 
of electrical equipment. 


x *« * 


Rise in Hire Purchase Sales 


The statistics of hire purchase activity in January 
published by Hire Purchase Information, Limited, 
are of particular interest in that they cover the 
first full month since the initial deposit required 
for motor vehicles was reduced from 50 per cent. 
to 20 per cent. The figures cover the hire 
purchase trade in new and secondhand cars, 
commercial vehicles, motor cycles, caravans, 
farm equipment and some types of industrial 
machinery. They show that in January, 1957, 
the total number of contracts was 70,711 com- 
pared with only 30,315 in December, 1956, and 
48,510 in January, 1956. The average monthly 
figure for the whole of last year was 56,950. 

The categories showing the largest increases 
were secondhand cars which rose from 21,546 
in January, 1956, to 34,086 in January, 1957, and 
secondhand motor cycles which rose from 6,885 
to 14,666. Hire purchase sales of new motor 
cycles were also considerably higher this year 
than last. In the case of both new private cars 
and new commercial vehicles, however, although 
hire purchase sales rose between December, 1956, 
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and January, 1957, the totals for the latter month 
at 4,146 and 3,070 respectively, were still well 
below the corresponding figures of a year ago, 
namely, 6,782 and 4,088. 

It is difficult to draw significant conclusions 
from a single month’s figures. The big rise in 
sales of secondhand cars has caused a consider- 
able increase in price and this may in turn have 
a stimulating effect on sales of new cars. On 
the other hand purchases of new vehicles in 
December were exceptionally low following the 
introduction of petrol rationing and it is possible 
that the reduction in initial deposit did little more 
than make up for this drop instead of providing 
a continued stimulus to sales. It has been, how- 
ever, reported that sales have continued to run 
at fairly high levels during the early part of 
February. 
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Furniture Mechanics 


From the engineer’s point of view, the recent 
Furniture Exhibition was interesting mainly for 
the emphasis given to sound and efficient design. 
In addition to the prominent British Standards 
Institution stand and the number of manu- 
facturers displaying the Kite Mark, some stands 
showed their products being tested. Among 
those seen was a repeated load application tester 
which was demonstrated pounding a rubberised 
webbing. This method of upholstery, combined 
with latex foam, is gaining ground. Foamed 
plastics are making a spirited incursion in the 
latex world as new construction methods, aimed 
at modifying the intrinsic load deflection charac- 
teristics of the material in order to produce 
cushions more acceptable for upholstery use, 
are being developed. Several types were shown, 
as well as mattress constructions for bedding, 
where the main advantage of the material is its 
lightness. Foamed plastic granules are also 
being used as filling for occasional mattresses, 
where a very thin, light overlay is required. 

One of the most interesting displays was a 
unit construction of cabinets from prefabricated 
parts with an ingenious locking device, which 
makes it possible to construct very rapidly a 
large number of different cabinets from very 
few parts. As the unit is easy to dismantle and 
re-assemble, it comes into the truly * knock 
down” category which has great stocking, 
packing and export advantages. It is also possible 
to extend furniture already in use by purchasing 
supplementary parts. This is an_ interesting 
development for it brings the modulus principle 
into a new field. An increasing number of 
furniture manufacturers are also showing pieces 
which include chipboard in their construction. 

The result of the work of the Furniture 
Development Council is beginning to be apparent 
to initiated eyes. Apart from the tests mentioned 
previously, it is possible to find some of the 
principles of recent work on carcase construction 
being applied in a number of wardrobes. 
Research on the strength of boxes and box 
construction—a study by no means limited to 
furniture applications—will be discussed in an 
article to be published shortly in ENGINEERING. 
Finally, we must mention the engineering wonder 
of the exhibition, which gives a glimpse of the 
future. The prototype * Emmett” bed had all 
the gadgets we have come to expect from this 
talented engineer, including an electronic self- 
reading, * book-at-bedtime ~ scanner. 
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Cost of Research and Development 


It is estimated that about 5,400 million dols. 
were spent in the United States in 1953 on the 
conduct of research and development in the 
natural sciences. This figure is put forward in 
the first of a series of reviews of research and 
development by the Natural Sciences Foundation: 
it is estimated to be equivalent to roughly 1-5 per 
cent. of the gross national product. Federal 


Government Agencies were responsible for 
providing rather over 50 per cent. of the total 
funds but carried out only 18 per cent. of the 
work. The corresponding figures for industry- 
oriented organisations were 44 per cent. and 
72 per cent. and for colleges and universities 
3 per cent. and 9 per cent. In the industry- 
oriented sector, private industrial firms accounted 
for over 90 per cent. of the research and develop- 
ment performed. 

In this country an inquiry into research and 
development expenditure is being undertaken by 
the Department of Scientific and Industrial 
Research. Although this is not yet complete, 
in October last Mr. Ernest Rudd estimated the 
cost of research and development in 1955 at 
£325 million, adding that this figure was subject 
to an error of £80 million either way. On the 
provisional figures given it would appear that 
research in this country is even more dependent 
on Government expenditure than in the United 
States, since it is estimated that Government 
laboratories spent £122 million while another 
£119 million was paid to industry by Government 
Departments. In this country, Government 
expenditure on research is very largely devoted to 
defence, which is estimated to account for 60 per 
cent. of the total expenditure on research out of 
the full Government contribution of 75 per cent. 
American expenditure accounted for by national 
security research was only about 34 per cent. 

If the Government contribution is left out of 
account American industry is estimated to have 
spent £2,370 million dols. on research in 1953, 
or about £850 million against an estimated 
expenditure by British industry of only £66 
million. In actual numbers, industry in the 
United States is estimated to employ about 
six times as many graduates on research as does 
British industry. 

If the comparison is made on the basis of gross 
national product the position appears less un- 
favourable to this country. American expendi- 
ture on research, excluding national security 
research, was about | per cent. of the gross 
national product, while the corresponding figure 
for this country was 0-7 per cent. But the 
higher United States gross national product per 
head of population is undoubtedly due in large 
measure to higher expenditure on research in the 
past and the disparity will become even greater 
unless some means are found to increase the 
research expenditure of British industry ;_ this 
is considered further in the Leader. 
that United States industry is willing to pay 
considerably higher salaries to the most highly 
qualified scientists is causing some anxiety 
regarding the future trend of emigration to the 
United States. 
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Vanadium in the News 


The announcement last week that three British 
mining groups, New Consolidated Gold Fields 
Limited, the Anglo-American Corporation of 
South Africa and the British South Africa Com- 
pany have made an offer to acquire a controlling 
interest in the South West Africa Company may 
result in the only large-scale producer outside 
the American continent remaining under British 
control. Anxiety had previously been expressed 
on this score following an offer for the company 
by the Tsumeb Corporation, a German concern 
which became American controlled after the war. 

British consumption of vanadium at the 
present time is relatively small and has fallen 
steadily since 1950, the total imports of vanadium 
ores in that year being 1,270 tons and in 1954 
(the latest year for which figures are available), 
355 tons. South West Africa has been the sole 
source of supply since 1949. Up to the present 
the main use for vanadium has been in alloy 
steels where hard wear, toughness and resistance 
to heat are required. In recent years the high 
price of vanadium has tended to encourage the 
use of alternative alloying elements. In view 
of its high melting point, however, vanadium may 
become of importance in the atomic energy 
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programme in connection with the development 
of fast breeder type reactors. It was announced 
towards the end of last year that Accles and 
Pollock, Limited, were to produce the fuel 
element sheaths for the Dounreay experimental 
reactor and that this would require the produc- 
tion of columbium and vanadium tubes to 
extremely fine tolerances. Another growing use 
of vanadium is in jet aero engines. 

At present the United States accounts for 
just under 90 per cent. of world vanadium 
production and South West Africa for 11 per 
cent. with a small production from Peru. In 
Northern Rhodesia production ceased in 1952 
and the vanadium bearing residues have been 
stock piled pending development of a process 
to recover both vanadium and zinc contents. 

In the United States a large part of the output 
is obtained as a by-product from the production 
of uranium and this has led to over production 
though it is understood that the bulk of the 
surplus has been acquired for the Government's 
strategic stockpile. In Finland a new plant for 
the production of vanadium from magnetic 
concentrates started operation in October, 1956, 
and will eventually have a capacity of 600 tons 
of vanadium pentoxide per annum, equivalent 
to a little over half the South West African output. 
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Plastics Tubes for Nigeria 


The manufacture of plastics tubes in Nigeria is 
illustrative of the vast potential that exists in 
under-developed countries for the products of 
the plastics industry, whose rapid growth and 
heavy investment in new plants is commented 
upon in another note. The Yorkshire Copper 
Works Limited announced in their annual report 
that they have recently joined with the Western 
Region of Nigeria Production Development 
Board and the United Africa Company in a 
project to manufacture plastics tubes there. Their 
chairman, Colonel Gilbert P. Norton, mentions 
that the company are now well established as 
manufacturers of high-quality plastics tubes and 
fittings and that they are increasing their capacity 
“for high-quality low-cost production.” York- 
shire Copper Works started to make plastics tube 
as soon as it became apparent that it could find 
applications in the piping of services in buildings, 
and could become a competitor to domestic-type 
copper tube. 

Colonel Norton reports a small increase in 
trading profits to £1-3 million (after depreciation) 
but complains that the future is almost impossible 
to forecast. The anticipated fall in house 
building and the reduction in factory approvals 
may reduce the consumption of copper and other 
types of tube, but the rapid growth of central- 
heating installations expected over the next 
few years may well compensate for any decline 
in new building. Determined efforts are being 
made by the British Coal Utilisation Research 
Association (B.C.U.R.A.) to promote the adop- 
tion of their small-bore forced-circulation low- 
pressure hot-water central-heating system, which 
utilises small-bore pipes of copper or steel. 

The demand for plastics tube is continuing to 
rise rapidly. Polythene is ideal for piped water, 
for irrigation work and water supplies to farms. 
The relatively very high exports of plastics 
materials, which include tubes, to India, Australia, 
and South Africa suggest that this is already 
taking place. Yorkshire Copper should find 
little difficulty in taking up their expanded 
manufacturing facilities. 
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Progress in Uganda 


Uganda’s economic development will have special 
interest for many years to come because of its 
close association with the Owen Falls Dam. So 
far, the Uganda Electricity Board has invested 
£23 million in that project including the dis- 
tribution, transmission and other services. The 
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colony is thus an outstanding example of a 
backward area which has suddenly received the 
advantages of cheap power. Since the Colonial 


Development and Welfare Acts came into 
existence from 1945 onwards, Uganda has 
received £3 million in aid from the United 


Kingdom. This represented only a small though 
vital part of the total development programme 
of the colony. Thus over the years 1955 to 
1960 about £30 million is being spent, of which 
£500,000 comes from Colonial Development and 


Welfare funds, £11,500,000 from loan funds 
and £18 million from local resources. 
The development of a_ backward territory 


depends primarily on the provision of good 
water, cheap power and improved communica- 
tions. In a recent review of progress over the 
last five years the governor of the colony reviewed 
the basic development of Uganda. He was able 
to report that a 208 mile railway extension had 
been built and over 400 miles of reconstructed 
trunk roads had been completed. £1,700,000 
has already been granted for trunk roads in 
East Africa by the Colonial Development Welfare 
funds to provide a through route from Northern 
Rhodesia to Uganda. 

On such a basis it is possible to think of 
secondary industries and some progress has been 
made with these. The Uganda cement industry 
now produces 150,000 tons a year and a factory 
to produce asbestos cement sheets and roofing 
has been built to take off some of the cement. 
The Nyanza textile factory is now in operation 
and hopes to produce 10 million yards of cloth 
by 1958. The Kilembe copper and cobalt 
mine is now in production. The development of 
resources and the establishment of industry is 
essential but it can expose a backward territory 
to new economic stresses. The present weakness 
in copper prices and the growing supplies of 
cobalt available throughout the world hang over 
Kilembe as they do over other copper and cobalt 
enterprises. Uganda is heading for a more 
prosperous but also for a more complicated 
existence. 
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More Gifts from the “ Greeks ”’ 


It is noticeable that the change of policy in 
Russia on the rate of industrial expansion has 
coincided with increased aid by the Eastern Bloc 
to Egypt. In 1957 there is to be a slight 
deceleration in the rate of industrial growth in 
the Soviet Union which suggests that there is 
now an overt admission by the Supreme Soviet 
that the recent rate of development has been too 
great for the available resources of manpower, 
machinery and materials. There is also the 
inference, of course, that resources are being 
slightly re-deployed to give a larger margin for 
foreign aid. 

It is apparent enough that the policy of 
penetration in the Middle East which Russia 
has outlined for itself is based primarily on 
subversion and economic assistance. It was 
announced last week that Czechoslovakia is to 
send technicians and industrial equipment to 
help with Egypt's five-year plan. It is difficult 
to imagine any country less able to sustain a 
foreign aid programme at the moment than 
Czechoslovakia. Any illusions there may be that 
the Russians have taken to heart the lessons of 
the Hungarian episode and have learnt not to 
drive their satellites too hard should be modified 
in the light of this latest development. It is 
reported that this aid from Czechoslovakia will 
be paid for in Egyptian cotton. If past experience 
is anything to go by, this cotton will make its 
appearance in Western European markets in 
due course at “dumped” prices for cotton 
textiles. The Czech population will be left to 
meet the cost of selling cotton textiles in the 
West at political prices. Thus the Czechs are 
not only forced to switch men and materials to 
another country’s development programme, but 
they are called upon as well to provide them at 
knock-down prices. 

Meanwhile, the two major partners are busy 


re-establishing themselves in Egypt. China has 
already put foreign exchange resources at 
Egypt’s disposal and shows indications of being 
further helpful. Russia is shipping arms to 
Egypt and Russian technicians are returning to 
the tasks from which they were abruptly removed 
by the arrival of the French and British troops 
on the Suez Canal. Altogether, the West has 
been warned that competition from the Eastern 
Bloc in the Middle East will be fierce and 
subsidised when it comes to contracts for 
development work. 
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A Chance for Many 


If you want a lot of things made in a very short 
time, one of two choices are possible. You can 
either install a very large plant yourself, which will 
probably then be left idle on your hands at the 
end of the job, or you can spread the work over 
a large number of smaller plants. British Rail- 
ways are choosing the latter course for obtaining 
the vacuum brake equipment required for the 
800,000 wagons listed for conversion under the 
Railway Modernisation Plan. 800,000 sets of 
parts is quite an order by any standard, and is 
certainly one beyond the capacity of the Railways 
workshops within the time limits laid down. 
Consequently, the Commission are spreading 
inquiries among manufacturers throughout the 
country for the purpose of obtaining either 
complete vacuum equipment or parts from which 
complete sets can be made up. 

In order to let manufacturers know what is 
wanted they have arranged an exhibition at the 
Central Offices, Euston Station, London, from 
February 18 to March 1. The exhibition will 
consist of examples or drawings of the compon- 
ents required to make up the vacuum brake gear 
for the vehicles; the majority of the parts are of 
steel but there are also a few steel and iron 
castings, and some light alloy and rubber com- 
ponents. Full drawings and specifications will 
be available. The exhibition is arranged solely 
for manufacturers’ representatives, and tickets 
may be obtained from Mr. E. R. Sambridge, the 
Chief Stores Officers’ Department, British Trans- 
port Commission, Euston-square, London, 
N.W.1. 

It has not happened often in the past that the 
Railways have so widely appealed to general 
manufacturers, the usual practice has _ been 
that in those cases when the railway workshops 
themselves could not undertake the work, it has 
been passed to firms who specialise in railway 
equipment; but here opportunity is being offered 
to all manufacturers who may be interested in 
making the parts required, whether they have had 
previous experience with the railways or not. 
The whole Modernisation Plan is flexible, and 
allows for a choice in the actual apparatus used, 
as has been shown in the design of Diesel multiple 
unit trains and in the prototypes for the new 
coaching stock, where also manufacturers have 
been allowed much freedom. The examples to 
be shown at the Exhibition are the initial choices 
in the matter of vacuum brake equipment, but 
they are not necessarily final. The opportunity 
is open for many firms to speed the Railway 
Modernisation Plan and bring down—signifi- 
cantly—future railway freight charges. 
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Industrial Development in Northern 
Ireland 


Two important announcements were made last 
week regarding further industrial developments 
in Northern Ireland. The British Oxygen Com- 
pany, Limited, through their subsidiary Carbide 


Limited, have arranged to purchase a site of 


50 acres near Londonderry contiguous to the 
du Pont Company (United Kingdom), Limited. 
The plant to be erected on this site will produce 
acetylene primarily for supply to the du Pont 
Company for the manufacture of neoprene. At 
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the same time the latter company announced that 
they had received the necessary approval from 
the Bank of England and the Capital Issues 
Committee and would start construction of the 
neoprene plant in the middle of this year. 

The British Oxygen plant is expected to employ 
over 300 when in full production, while the du 
Pont factory, as announced in November last, 
is expected to employ about 400 when production 
begins in mid-1959. Together with the Chem- 
strand plant for the production of Acrilan fibre 
for which site work began in December, 1956, 
these two factories will make an important 
contribution to the reduction of unemployment 
in Northern Ireland, which in spite of the success- 
ful efforts of the Northern Ireland Development 
Council, remains relatively more serious than in 
Great Britain. On December 10, 1956, unem- 
ployment in Northern Ireland totalled 32,792 
(including 1,147 temporarily stopped) out of a 
total working population of about 470,000. © In 
announcing the new developments last week, 
the Northern Ireland Prime Minister said he 
particularly welcomed the manufacture in Nor- 
thern Ireland of these basic raw materials because 
they should add further to its attraction for other 
industries which make use of them in_ their 
processes of manufacture. 

It was stated in December last that more than 
100 new concerns had been established in Nor- 
thern Ireland since the end of the war, giving 
employment to over 20,000 people, while the 
Queen's speech read at the opening of the new 
session of the Northern Ireland Parliament on 
February 5 stated that during 1956 existing 
industrial undertakings were estimated to have 
spent some £8 million on capital development 
and re-equipment. It is to be hoped that the 
rate of progress will not be affected by the recent 
raids carried out by nationalists from the Irish 
Republic. 


2 ® f 


A Merger Abandoned 


The compressor industry is not, after all, to have 
a giant in its midst. The merger proposed last 
month between Holman Brothers and Broom and 
Wade has been abandoned. When we com- 
mented on the announcement that the two 
companies had agreed in principle and that only 
final details remained to be worked out we 
hailed the merger as “an excellent proposition 
from every point of view.” It is most regrettable 
that the two companies have found it impossible 
to agree ‘ mutually acceptable arrangements.” 
Regrettable, but not surprising. The compressor 
industry is perhaps a little slow to adapt itself 
to trading conditions that are becoming in 
creasingly competitive. The strong bid of the 
Swedish firm, Atlas Copco, for the African 
market, and the recent decision of the Con- 
solidated Pneumatic Tool Company to set up 
a company in Southern Rhodesia are signs that 
more companies are conscious of the great 
opportunities that await the enterprising in this 
field. 

Holman Brothers are one of the most important 
units in the industry, and their acquisition of 
Climax Rock Drill a few years ago gives them 
a good range of compressed air equipment for 
most applications. It its an old-established 
family concern, with the family still very much 
in control. Broom and Wade would have added 
great strength in the field of road compressors 
and industrial equipment. When the proposed 
merger was first announced, the complementary 
nature of the two companies’ products was 
underlined. The major advantage which was to 
have been derived was a pooling of resources in 
research and development and in export markets. 

The vast opportunities open to the British 
industry in overseas markets, which may soon 
include the industrialised countries of Western 
Europe, calls for great financial strength and 
resourcefulness. There is an urgent need for 
sorting out the endlessly varied types of products 
each company produces. Such companies as 
Atlas Copco and the Joy Manufacturing Com- 
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pany of Pittsburgh have this strength, coupled 
with the standardisation required to produce at 
highly competitive prices. It is a great pity that 
the two famous British companies failed to agree 
at so late a stage in their negotiations. Sooner 
or later the subject will have to be broached again, 
but then the timing may not be as appropriate. 


x ®@ ® 


Expansion in the Chemical Industry 


Chemical manufacturers show a keen awareness 
of the crucial importance of keeping plant up to 
date and keeping up the rate of expansion. 
Output in 1956 is likely to be about 5 per cent. 
above the previous year’s, which is a much lower 
increase than the industry has been accustomed 
to since the war. But capital spending is rising 
rapidly. Expenditure in the “chemicals and 
allied trades,” which include oil refineries, is 
expected to be 23 per cent. higher in 1957 than 
in 1956. This too is a lower rate than in previous 
years but still very much higher than the average 
expansion rate of the engineering industry even 
at its peak. 

The chemical industries’ expenditure on new 
plants is biggest in petroleum chemicals where 
schemes total some £45 million which, in two 
years, will double the total investment in this new 
and prosperous industry. British Hydrocarbon 
Chemicals, a joint subsidiary of British Petroleum 
and Distillers, have almost completed an £8 
million programme for doubling the output of 
olefines at Grangemouth. Esso Petroleum have 
a £9 million scheme at Fawley where they are 
building a plant capable of processing 250,000 
tons of raw petrol annually. Shell Chemical 
Company have a very large project for building 
a plant costing £64 million to convert refinery 
gases into ammonia and nitric acid to feed into a 
£4) million fertiliser plant being built by Fisons. 
Imperial Chemical Industries have plans to spend 
£16 million over the next two years. A third oil 
cracker is to be built at Wilton and polythene 
production will be increased considerably. 

Petrochemicals are not the only group of 
products to attract heavy investment. The 
industry’s plans are going ahead rapidly in the 
development of plastics production. Polyvinyl- 
chloride (pvc), synthetic rubber, fluon, Perspex, 
all figure prominently in I.C.1.’s plans. But the 
others, including Monsanto Chemicals and the 
Alibright and Wilson Group, all have major 
schemes in hand. The result will be more raw 
materials, more food, more petroleum products. 


x* *k * 


Tanker Finance 


The exceptionally large tanker building pro- 
gramme over the next few years will require 
very large sums of capital and for some months 
there has been discussion as to how this can be 
made available. The cost of an 18,000 ton tanker 
has been estimated at about £1°5 million, of an 
84,000 ton vessel at £4 million and of a 106,500 
ton ship at £5-7 million. In November last, 
Mr. F. J. Stephens, a managing director of the 
Shell Petroleum Company, made a plea for the 
support of United Kingdom finance houses for 
the building of more British flag tankers. He 
pointed out that a large part of any oil company’s 
resources must properly be devoted to the 
financing of crude oil production, exploration 
and the development of refineries and = dis- 
tribution facilities—the oil industry outside the 
United States would have to spend £3,500 
million for these purposes over the next five years 
and tankers already ordered for delivery by 
1960 would require a further £300 million. It 
was therefore inevitable that the oil companies 
should rely on chartering for a large part of their 
requirements. 

Last month the Economic Secretary to the 
Treasury acknowledged that finance was an 
obstacle preventing the expansion of the British 
tanker fleet, and point was added to this by the 


arrangements which the Niarchos group were 
able to make in the United States for financing 
the building of their new 106,500 ton vessel. 
The basis of United States methods is the 
provision of capital by banks or insurance 
companies for seven or eight years on the strength 
of charter agreements which are entered into 
between the tanker owner and an oil company 
at the time the vessel is ordered. 

The announcement last week that Lloyds 
Bank, together with about 12 insurance companies 
and a few of the larger pension fund organisa- 
tions, will finance the building of about £30 
million worth of tankers for the Shell Petroleum 
Company was an important first step in providing 
the necessary finance in this country. Further 
developments will, however, be required par- 
ticularly to provide assistance to independent 
tanker owners. An indication of the size of the 
problem is provided by the fact that one United 
States company alone has 800 million dols. 
invested in ship mortgages and shipping. 


x * * 


British Shipyards Go Forward 


Cammell Laird announced last week plans to 
invest £17 million in an eight-year reconstruction 
programme which will enable them to tackle 
100,000 ton tankers and, according to their board, 
should place them in a very strong competitive 
position. Complete modernisation of plant and 
equipment is envisaged, as well as bigger berths 
and the employment of the latest building 
techniques. This is good news indeed for British 
shipbuilding. The past few months have seen 
yard after yard in Japan, Germany and _ the 
United States book orders which British yards 
could not even quote for. The speed of building 
in these countries could not be matched here. 
Shipowner after shipowner, British and foreign, 
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complained of the slow pace, high costs and 
unreliable delivery of British yards. 

But until recently there has been no sign 
that the British shipbuilding industry wished to 
do anything but live on the fat of its order books. 
The world was starved of good profitable ships, 
yet one heard mainly that companies had 3, 4 
or 5 years’ work on order. The news from the 
shipyards was of squabbles over demarcation, 
of troubles between management and labour and 
even of redundancy in between ships. The real 
news Britain needed took 12 years to come. 
Now there is to be expansion, on a very large 
scale and investment into new plant and modern 
methods. There is no doubt that Cammell 
Laird’s plans will improve the company’s com- 
petitive position; likewise it will act as a jolt to 
the industry and for this reason may well change 
the face of British shipbuilding. It is only to be 
regretted that the programme is scheduled over 
eight years, not four. The company expect to 
be in a position to provide the bulk of the finance 
required, but may need to approach the market 
for further capital. It is high time the investing 
public had an opportunity to invest in one of the 
most soundly-based industries in the country. 

There are probably some half-a-dozen ship- 
building companies now going ahead with major 
expansion plans, including Swan Hunter, John 
Brown (Clydebank), Fairfield, Lithgows and 
Furness. None of these, however, compares 
with Cammell Laird’s in magnitude. Swan 
Hunter, for example, plan to spend £2-4 million 
in eight years and the programmes of the others 
are believed to be on a smaller scale. In relation 
to their size, Austin and Pickersgill, who are to 
spend over £2 million, probably have the most 
extensive programme, to provide facilities for 
100 per cent. prefabrication. The company 
were recently taken over by London and Overseas 
Freighters and Philip Hill Higginson. This is 
good news. It is high time investment flowed 
once again into Britain's shipyards. 


U.S.A. STARTS BASIC RESEARCH 
IN U.K. 


It is the belief of several responsible authorities 
that there is an increasing need for basic research 
to indicate new and promising areas in which 
the applied scientist can work. With this object 
in view the Arthur D. Little Research Institute 
has been set up at Inveresk, near Musselburgh. 


The organisation is under the joint auspieces of 


the Arthur D. Little organisation of Cambridge, 
Mass., U.S.A., and a number of people in Great 
Britain. The majority of the staff will be British 
but it is hoped to achieve an international quality 
by the addition of scientists from the Continent. 
All of the staff will be free to publish their findings 
and to discuss their work. No _ sponsored 
research is undertaken. 

The new organisation has bought the labora- 
tories of the Institute of Seaweed Research, but 
by agreement the work on seaweed will be con- 
tinued, under the aegis of Institute of Seaweed 
Research, financed from the Development Fund 
derived from the British Treasury. 

Arthur D. Little, Inc., is the oldest private 
industrial research organisation in the United 
States and is the first to set up laboratories in 
Great Britain. 

A Board of Management, of which Lord 
Bisland is the chairman, controls the new Insti- 
tute. The other British members of the Board 
are Sir Robert Erskine-Hill, Bart., Dr. D. S. 
Anderson, F.R.S.E., director, Royal College of 
Science and Technology, Glasgow, who was made 
a Knight Bachelor in the New Year's Honours, 
and Professor Sir lan Heilbron, D.S.O., F.R.S. 
The American members are Mr. Raymond 
Stevens, the president of Arthur D. Little, Inc., 
and Dr. L. W. Bass and Mr. W. A. W. Krebs, 
vice-presidents. The operations of the Institute 
are being directed by Dr. F. Neville Woodward, 
C.B.E., who has been director of the Institute of 
Seaweed Research almost since its inception and 


is now a member of the Board of that Institute. 

There has been a close association between the 
universities and Inveresk Gute for many years 
and the same policy is to be followed by the new 
Institute. The aim is to start with eight projects 
with about four men to each. Three projects are 
at present in hand: an investigation into the 
chemistry of corrosion, work on a new type of 
polythene, and work on a problem in sugar 
chemistry. 

Since 1944 the Institute of Seaweed Research 
has been elucidating many of the scientific pro- 
blems associated with the marine algae and 
their utilisation. This has aided the development 
in this country of a new industry, based upon 
seaweed, now using annually more than 40 thou- 
sand tons of a crop which, until recently, was 
looked upon as useless. The industry, the sales 
value of whose products now exceeds £1,000,000 
per annum, has brought much needed employ- 
ment to the Highlands and Islands of Scotland. 
The Institute of Seaweed Research’s main 
responsibilities now are to support fundamental 
seaweed research at the universities, to operate 
an information service particularly for the use 
of industry, and to give technical assistance and 
advice to those interested in seaweed utilisation 
in the crofting communities. Mr. E. Booth is in 
charge of these operations and is answerable to 
the Institute of Seaweed Research Board which 
has been reconstituted in line with the change in 
emphasis of its work. 

Although, during the last 70 years, the Ameri- 
can organisation’s activities have been mainly 
concerned with the application of technical 
knowledge to industrial problems, it has also 
undertaken fundamental investigations in a 
variety of fields such as solid-state physics, low- 
temperature physics and chemistry, meteorology, 


. and biology. 
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RESEARCH INTO RESEARCH 


The outcome of the world’s expanding pro- 
grammes of nuclear power production will 
probably prove to be the most outstanding 
example in our time of applied scientific research. 
The acknowledged importance of atomic energy 
projects and the publicity rightly accorded to 
them both here and abroad should not, however, 
be allowed to obscure or discourage the great 
volume of less spectacular technological research 
and development that is carried out in the 
laboratories of universities, research associations 
and industrial undertakings. The aggregate cost 
of such work in Britain, while difficult to estimate, 
undoubtedly represents so considerable an 
investment as to warrant a corresponding effort 
on the part of research administrators to ensure 
that it shall yield a profitable return. The 
successful Conference on “ The Direction of 
Research Establishments,” held at the National 
Physical Laboratory last year, showed that while 
senior research workers are alive to their com- 
munal responsibility, the problems entailed in 
the efficient conduct of research vary so widely in 
detail that solutions of general application are 
most difficult to formulate. A like degree of 
personal enthusiasm for the organisational 
aspects of their work, side by side with reasoned 
but varied opinions on how to achieve the opti- 
mum results, have characterised the stimulating 
series of conferences of local research managers 
sponsored in Birmingham during the past seven 
years by the Federation of British Industries. 
Such means as these, together with books and 
other publications, afford adequate reinforcement 
of an administrator's good sense and experience 
for the satisfactory operation of any particular 
establishment or group of laboratories. From 
the standpoint of a nation as a whole, or of any 
of its major industries, a broader and _ less 
detailed survey of research potential is needed 
to ascertain, for example, whether present 
requirements are being adequately fulfilled, or 
whether the rate of growth corresponds to that 
of industry and is likely to be met by projected 
educational facilities. This sort of investigation 
of research calls for a methodical approach 
based on established research principles, the 
first stage being to obtain factual data for subse- 
quent analysis. From time to time inquiries 
along statistical lines have been made in England 
by such bodies as the Social Survey, the Federa- 
tion of British Industries, the Industrial Manage- 
ment Research Association and the principal 
engineering institutions. The Department of 
Scientific and Industrial Research is constantly 
accumulating information of this type, a recent 
publication* outlining the subjects of scientific, 
including medical, research currently in progress 
in British Universities, being only one of the 
many useful results. Within the limitations of 
industrial research in this country perhaps the best 
known factual survey is the reference book /ndus- 
trial Research, edited by Dr. Percy Dunsheath, of 
which the third edition was published last year. 


RESEARCH IN AMERICA 

The fact that no investigation has yet succeeded 
in presenting anything approaching a compre- 
hensive picture of scientific research and develop- 
ment in Britain emphasises the magnitude of a 
similar undertaking in the United States of 
America where the numbers of persons and 
laboratories, the area over which they are 
dispersed, and the monetary expenditure are all 
several times as large as here. There is the 
added difficulty that research, especially organised 
industrial research, is generally of more recent 
growth in the United States than here, so that 
merely to discover the names and locations of 
bodies conducting experimental work, to whom 
requests for statistical information can be 
addressed, is in itself a formidable preliminary. 
Such, nevertheless, is the task on which the 
United States National Science Foundation is 


* Scientific Research in British Universities, 1955-56. 
H.M. Stationery Office. (Price by post 21s. 7d.) 


currently engaged. Following a typical American 
practice, the Foundation has sub-contracted part 
of the work to the Maxwell Research Center of 
Syracuse University, their general instructions 
being to survey, analyse and report on non-profit 
research institutes and commercial research 
laboratories. The Maxwell Center report, pre- 
senting the position as regards these two cate- 
gories of research effort in the year 1953, was 
published* last June as one of a series of National 
Science Studies. Within its scope it is probably 
the most ambitious investigation of the subject 
that has so far been made public, and while its 
conclusions have had to be based on less than 
comprehensive data and relate to some types of 
organisation and conditions of operation that 
have no exact counterparts in this country, the 
information is likely to be of interest and con- 
siderable value from the comparison standpoint. 


STATISTICAL RETURNS 


An idea of the scope and difficulty of the 
statistical work entailed can be gained from a 
brief description of the means adopted to acquire 
information for analysis. In the first place 
a nation-wide list of relevant research bodies 
was compiled from existing sources and expanded 
by consulting trade associations, telephone 
directories and the like. From all of these a 
large random sample was selected, regard being 
paid to the density of population in different 
parts of the country. The final sample comprised 
some 1,700 commercial laboratories, 50 non- 
profit research institutes, and 1,000 medical 
laboratories. Questionnaires, generally similar 
in form but modified in minor respects to meet 
known organisational differences, were mailed 
to the selected establishments. From the 
commercial laboratories 32 per cent. of usable 
returns were received. Of the original 50 non- 
profit institutes all but 12 were eliminated as 
not properly coming under that classification. 
Forty per cent. of the medical laboratories 
reported on some phase of their activity, but 
most of their replies were incomplete and not 
very informative. In addition to responding to 
the circulated questionnaires, about 50 of the 
larger organisations, including most of the non- 
profit institutes, were interviewed by two people, 
one trained in social science, the other in a 
physical or life science. 

The avowed object of such interviews was to 
probe more deeply into the activities and problems 
of officials responsible for administering staffs of 
research workers, and formulating programmes 
of work. In this way it was hoped to obtain a 
cross section of views on the optimum distri- 
bution of effort between pure and applied 
research, the extent to which published accounts 
of work in Universities and State sponsored 
establishments are utilised or appreciated, and 
similar matters of opinion rather than of fact. 
From the discussions along these lines it emerged 
that while nearly all laboratories attach a prestige 
value to the conduct of basic research, there is 
neither general nor internal agreement about 
what comprises such research, or where lines 
of demarcation can be drawn between pure 
research, applied science and industrial develop- 
ment. Opinion on the attitude towards research 
adopted by American Government bodies was 
far more unanimous. Both the groups of estab- 
lishments under survey tended to regard the 
Government as a necessary evil. A deal of 
work is done under Government contract, while 
Government work in several fields assists most 
research organisations. On the other hand, the 
Government is felt to be unsympathetic to the 
technical work of the research personnel and too 
much concerned with the discipline of book- 
keeping and auditing. Perhaps not unexpectedly, 


* “Research and Development by Nonprofit 
Research Institutes and Commercial Laboratories, 
1953. NSF 56-15. Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D.C. (Price 50 cents.) 
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the managements of non-Government labora- 
tories were liberal with their suggestions for 
improving the national research programme 
Adverse criticism of the Federal Government 
is perhaps ungenerous in view of the fact, 
brought out by the survey, that about three- 
quarters of the commercial and non-profit 
laboratories were founded after 1940 and owe 
their inception and much of their prosperity to 
military patronage and the rapid expansion of 
Government research programmes since that 
date. The commercial laboratories and non- 
profit institutes are essentially similar, the latter 
being in most instances established to provide 
experimental and technical services for industry, 
in general equivalence to what the large com- 
mercial concerns set up for their private benefit. 
This similarity applies not only to administrative 
organisation, standards of qualification among 
research workers and the subjects of scientific 
investigation, but also—and notably—to un- 
precedented expansion during the past ten years 
into the new fields of radioactivity, synthetic 
materials, aerodynamics, electronics and solid 
state physics. In both types of establishment, 
moreover, emphasis has been increasingly on 
research capable of immediate application, no 
more than a small fraction of the total effort 
being directed to the needs of the distant future 
As regards the subjects under investigation, 
chemistry appeared to come first in the list, 
engineering second and physics third, but there 
was found to be much ambiguity among the 
respondent laboratories in respect of the termin- 
ology appropriate to marginal investigations 
and subjects like coating-technology and metal- 
lurgy which overlap into all of the three major 
fields. The numerical preponderance of chemis- 
try can be mainly attributed to the growth of the 
oil and plastics industries in the United States. 
but is also due in part to the large proportion of 
small medical laboratories, staffed on the average 
by only four people, which were in many cases 
engaged in testing or developing pharmaceuticals 


COST OF OVERHEAD 


Although the laboratories included by the 
survey are representative of all sizes of commer- 
cial concerns, little variety in administrative 
organisation is apparent, the principal distinction 
relative to size being that in the large establish- 
ments the broad operating policies are controlled 
by people who are primarily business men, 
whereas the head of the small group is usually a 
scientist or technologist who has added a modi- 
cum of business and financial ability to his pre- 
vious accomplishments. This may perhaps 
account for the fact that overhead rates through- 
out the research community were found, by the 
survey, to vary from 15 per cent. to 400 per cent. 
of direct costs, no relation being apparent 
between the overhead rate and the type of equip- 
ment employed or the nature of the research in 
progress. All the same, the profit motive was 
commonly found to be a major concern even for 
unsponsored research. For the most part, 
institutes and commercial laboratories exist to 
meet the unsatisfied or new needs of expanding 
industry, and they are all to a large extent 
subservient to industry for their research pro- 
grammes and incomes. The non-profit institutes 
and laboratories covered by the survey reported a 
total expenditure for 1953 of 77 million dols., 
about 60 per cent. of which was derived from 
Government contracts. These figures are related 
to a total of about 7,500 employees, of whom 
slightly fewer than half were scientists and engi- 
neers, the remainder, described as * supporting 
personnel,” being made up of craftsmen, tech- 
nicians and administrative staff. Shortage of 
trained scientific staff, up to 1953, was not a 
problem in the non-profit institutes, but the great 
majority of commercia! laboratories had experi- 
enced difficulty in recruiting scientists during the 
four previous years, the greatest burden being 
felt in the most rapidly developing industries 
By the end of 1953, when the survey was com- 
pleted, there was a general feeling common to 
all firms that highly competent personnel were 
becoming increasingly difficult to recruit, and 
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that the situation was likely to deteriorate during 
the ensuing five years. 

The foregoing summary of the findings of the 
Maxwell Research Center’s report, while greatly 
curtailed, is sufficient evidence that the survey, 
though elaborate and methodically carried out, 
was far from comprehensive and, like many 
other analyses of social statistics, liable to be 
out of date in important respects before it could 
be completed and published. It has, however, 
the good feature, among many others, of tracing 
where possible the growth and trends of research 
during several years prior to that during which 
the survey was carried out, and of endeavouring 
to make intelligent predictions of future trends. 
Combined with the facts as collected by 1953, 
these forecasts are likely to prove of value on the 
one hand to the Federal Government, by indicat- 
ing the potential national resources in research 
workers and equipment that can be regarded as 
definitely available and capable of enlargement; 
and on the other hand to educational authorities, 
in helping‘them to suit their training facilities, 
teachers and curricula to meet industrial require- 
ments. Perhaps the most valuable outcome of 
the survey, however, may prove to reside in its 
implicit emphasis on the significant part that is 
played in an industrial nation by a large number 
of relatively small groups of applied scientists 
and experimental engineers. 


x *k * 


HATCH COVER OF 
WELDED ALUMINIUM 





Aluminium has once again made possible light- 
weight construction on shipboard: a hatch cover 
has been made by Head Wrightson Aluminium, 
Limited, Stockton-on-Tees, for the M.S. Kepwick 
Hall, spanning an opening 22 ft. by 15 ft. 9 in. 


Weighing only 2 tons, it represents a saving of 


3 tons on its steel counterpart, and thereby greatly 
simplifies lifting and handling. 
the cover is Noral sheet 0-44 in. thick, and the fore 
and aft stiffeners, placed 24 in. apart, are 8 in. 
bulb plates from the range of standard welding 
sections. Three fabricated girders, 14 in. deep 
with 7 in. face plates, run transversely and are 
slotted to take the stiffeners. The structure 
was welded by the inert-gas metal-arc process and 
a controlled-are set mounted on a travelling 
carriage was used for the bulk of the work. 
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FLUON 


Low-to-High Temperature 
Non-stick Plastics Material 
The Plastics Division of Imperial Chemical 
Industries Limited have recently held a two-day 
exhibition to demonstrate the latest industrial 
applications of Fluon polytetrafluorethylene, 
which they have been making now for some three 
years, firstly on a pilot scale and for the past 
year in full production at their Welwyn plant. The 


The top plating of 


particular physical characteristics of polytetra- 
fluorethylene, which place it in a class apart 
from all other plastics, are its wide working 
temperature range, from 100 deg. C. to 

300 deg. C., its complete chemical resistance 
to all attacking agents other than fluorine and 
molten alkali metals, and its low coefficient of 
friction and freedom from adhesion. It also has 
outstanding characteristics as an electrical insu- 
lator at all temperatures and all frequencies, is 
non-inflammable, non-wetting and moisture re- 
sistant, and unaffected by weather or exposure 
to ultra-violet light. 

The main applications of Fluon are threefold: 
in the chemical industry, where it is used for 
gaskets, packings, bellows, valve seats, filters, 
rigid tubing and flexible hose, in low and high 
temperature and corrosive environments; in the 
electrical and radio industries, for dielectric and 
insulating applications, particularly in equipment 
operating at high temperatures or high frequency; 
and in “ non-stick * applications such as covering 
rollers used in the baking industry and in paper- 
making machinery, for lining feed-hoppers, 
chutes, and conveyors handling sticky materials, 
and for light-duty self-lubricating bearings. In 
the aircraft field, where the range of operating 
temperatures experienced has long set a problem 
in sealing materials and electrical components, 
Fluon may be used in electrical components, fuel 
and hydraulic fluid pipelines, seals and fittings. 


x * * 


CARBON EJECTORS FOR 
CORROSIVE FLUIDS 


Acid and Alkaline Protection 


The complete corrosion resistance of carbon to 
acids and alkalis has led to the development of 
carbon linings for the ejectors or syphons used for 
emptying tanks of their contents of pickling 
liquor and similar corrosive fluids. Pickling 
tanks are often situated below ground level or 
are not provided with side outlets so that the 
acid must be emptied from the top of the vessel 
usually at weekly or monthly intervals. 

Powell Duffryn Carbon Products Limited, 
Springfield-road, Hayes, Middlesex, have deve- 
loped a range of carbon ejectors of both the 
steam-operated and the water-operated types. 
With the latter type, which is shown in the 
accompanying illustration, low-pressure water is 
suitable for the suction lift, it being stated that 
the motive jet or nozzle pressure required for 
operation can be as low as 5 Ib. per sq. in. The 





Carbon lining and cast-iron casing of water- 
operated ejector for syphoning-off corrosive fluids. 


February 15,1957 ENGINEERING 


spent pickling liquor, which is usually heavily 
contaminated with crystals, scale and other 
debris, is discharged directly. 

x F F* 


CATHODIC PROTECTION 
OF BALLAST TANKS 


The electrochemical or cathodic protection of 
the interior compartments of ships, particularly 
those of oil tankers, which are filled with sea- 
water ballast after the oil cargo has been dis- 
charged has been practised for some years and 
large quantities of magnesium have been used 
as galvanic sacrificial anodes for this purpose. 
The anodes which may be spherical, flat and 
circular, hemispherical or cylindrical in shape 
are arranged in various ways in the tanks and 
adequate ventilation is provided for the removal 
of the hydrogen evolved by the galvanic action. 

A new development in this direction has been 
brought to our notice by Metal and Pipeline 
Endurance Limited, 30 London-road, Woolmer 
Green, Knebworth, Hertfordshire. This firm 
inform us that they have recently received an 
order for the cathodic protection of the ballast 
compartments of an ore-carrying vessel (Building 
No. 1861) now under construction at the ship- 
yard of Swan, Hunter, and Wigham Richardson 
Limited, Wallsend-on-Tyne, Northumberland. 
The scheme employs impressed current and is 
stated to be the first of its kind in the world 
and to offer many advantages over the more con- 
ventional magnesium-anode type of installation. 
The firm add that the installed cost of the new 
equipment is very little more than the cost of a 
magnesium-anode scheme, although the life is 
at least five times greater. 

Briefly, the equipment consists of a steam- 
driven generator supplying alternating current 
to transformer rectifiers mounted at convenient 
points adjacent to the ballast tanks. Silicon 
iron anodes are placed in the ballast compart- 
ments and are connected through electrical wiring 
and control gear to the transformer rectifiers. 
The control of the current can be carried out at 
the transformer rectifier and it is claimed that a 
more flexible operation is possible than is the 
case with the magnesium-anode form of protec- 
tion. A consequence of this is that a heavier 
calcareous film than that obtained using mag- 
nesium anodes can be deposited to protect the 
tanks from atmospheric corrosion during “* dry ** 
periods, after the removal of the water ballast. 


x k * 
HIGH-PURITY MAGNETIC ALLOY 


A material which is claimed to possess exceptional 
magnetic properties, including higher permea- 
bility and lower hysteresis losses at greater flux 
densities than any material available heretofore, 
has been developed at the Bell Telephone Labora- 
tories, 463 West-street, New York 14, U.S.A., 
by Mr. H. L. B. Gould and Mr. D. H. Wenny. 
The nominal composition of the material, to 
which the name Supermendur has been given, 
is: iron, 49 per cent.; cobalt, 49 per cent., and 
vanadium, 2 per cent. As compared with 2V- 
Permendur, an alloy developed at the Bell 
Laboratories many years ago, the hysteresis 
losses, it is stated, have been reduced by a 
factor of ten. The maximum permeability is 
now 66,000 at 20,000 gauss, the remanence, 
21,500 gauss, the coercive force, 0-26 oersted, 
and the saturation, 24.000 gauss. The core 
losses, it is further stated, are under 6 watts per 
Ib. at 400 cycles, at a flux density of 100,000 lines 
per sq. in. The hysteresis loop is rectangular 
with a flux swing of 45,500 gauss from minus 
remanence to flux saturation. 

It is pointed out that these outstanding proper- 
ties have been achieved by using raw materials 
of the highest purity, melting them in a controlled- 
atmosphere furnace and subjecting the resulting 
alloy to a prescribed scheme of rolling and heat- 
treatment in a magnetic field. The material is said 
to be so malleable that it can be cold rolled from 
0-090 in. down to 0-0003 in., without inter- 
mediate annealing or loss of ductility. 
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A DYNAMIC COMPANY POLICY 


ON PLANT RENEWALS 


To establish an effective policy of plant renewal 
and replacement within the broad framework of 
company policy is no easy task. Yet plant 
policy cannot be effective in any other way. It 
requires an appreciation of where the company 
is going and to what purpose. To determine 
whether machines should be renewed or replaced 
by different types or merely overhauled in isola- 
tion from the company’s policy on sales and 
design is to run a heavy, and unnecessary, risk of 
failure. 

A few weeks ago Mr. Macmillan, then Chan- 
cellor of the Exchequer, warned the country that 
‘*“ we are competitive or we are nothing.” Now 
there are signs that the Government are prepared 
to encourage industry to invest in modern plant 
and machinery. The fall in British manufac- 
turers’ share of rising world exports in 1956 
should have been warning enough. The need to 
become competitive in overseas markets without 
the help of preferential tariffs has become even 
more urgent as a world-wide movement towards 
freer trade gathers momentum. The Govern- 
ment’s sponsorship of a European free trade area 
and the action they have taken against restrictive 
practices at home call for a special effort on the 
part of managements in manufacturing industry. 
The objective of each one must be to reduce 
machining and handling times. If this is not 
actively and continuously pursued, stagnation 
will result and the competitive position will 
deteriorate. 

In a stimulating paper presented to the Institu- 
tion of Mechanical Engineers,* Mr. C. W. 
Griffiths, the chief accountant of Joseph Lucas 
(Industries), Limited, shows how the reduction of 
machining and handling times can be achieved 
and gives practical guidance on the various 
steps that have to be taken. He is most emphatic 
on the need for action: “ The whole animation 
and expansion of an organisation depends on 
this drive to save machining times.” 

PRODUCT DESIGN 

There are sound, established methods of deter- 
mining when plant should be replaced, by what 
and to what effect. But too few managements 
are aware of even the most basic elementary 
methods. Too many, for example, find that 
faster machining usually results in higher over- 
heads (particularly depreciation and maintenance 
costs) which outweigh the saving in time and 
therefore conclude that it is better to stick to the 
old machines and methods. Yet when these 
overheads are expressed in terms of ‘so much 
money per unit of output ™ instead of a percentage 
rate on direct labour, more often than not “ the 
overhead content in each article is considerably 
less.” The resulting lower costs lead to in- 
creased sales and to a wider market which would 
not only justify the expenditure but make possible 
the use of more automatic and highly developed 
plant. Mr. Griffiths points out that plant 
renewal is not merely determined by the physical 
exhaustion of machines. Few businesses keep 
plant until it is worn out. Repair costs are a 
factor, but even before this operates improve- 
ments in the design of new plant—* the better- 
ment factor "—often can offer operating econo- 
mies that justify a change. Another important 
factor consists of improvements in product 
design and manufacturing methods which fre- 


quently “offer decisive economies although 
involving different or even special-purpose 
plant.” This reason for change is rapidly 


overshadowing both repair costs and the “* better- 
ment factor.” Increasingly in modern factories, 
plant is becoming tied to the product, its design 
and the quantity in which components are 


* “The Economics of Plant Renewal and Replace- 
ment,” by C. W. Griffiths, presented at a general 
meeting of the Institution in London arranged in 
conjunction with the Industrial Administration and 
Engineering Production Group, on February 8. 


required; in turn this is tied to the size and 
nature of the market. 

Mr. Griffiths discusses at more length the 
** attitudes * to, as opposed to the “* mechanics ” 
of, plant renewal. He advocates the adoption of 
simple systems to provide records of the plant, 
through which a check can be kept on mainten- 
ance, utilisation, effectiveness (breakdown losses), 
usage, etc. Yet it is his plea for “the total 
view * that is perhaps the most challenging and 
the most novel aspect of his approach. 


VOLUME OF SALES 

First, stand back and take a view of the 
business as a whole. Then investigate the work- 
ing of the business by main operations, in logical 
sequence. A study of sales policy “* to determine 
as nearly as possible the future requirements of 
the product in terms of quantities for a month 
or for a year, a clear view of the volume of output 
being an obvious essential.” A considerable 
weight of evidence exists, in the United States in 
particular but in this country also, that such an 
analysis of sales policy, coupled with research 
into the market, is the correct approach with the 
greatest assurance of success. As Mr. Griffiths 
states in his paper, there are “* a host of questions 
to be asked and answered, relating particularly 
to the range of products and quantities required, 
standard and non-standard type and comparisons 
with competitive products.” 

The second essential step, following immedi- 
ately after the examination of sales policy, is to 
review product designs “to meet any changes 
dictated by the latest thinking on sales policy.” 
Mr. Griffiths underlines the need for manage- 
ments to be clearly aware of the maximum 
benefits to be obtained from (1) specialisation, 
(2) simplification, and (3) standardisation. Mind- 
ful of his own company’s experience he recalls 
that closer working with the customer can be 
“the most effective road to standardisation,” 
using “ the steady pressure of price differentials 
for standard and non-standard products.” His 
comment on the part sales have to play in bring- 
ing this about should be framed and hung up in 
every sales manager's office: “In this field 
product specialisation, simplification and standardi- 
sation—no useful progress can be made unless 
the sales people clearly understand the real 
meaning of standard and non-standard lines in 
terms of factory problems, and realise that the 
responsibility for furthering the company’s policy 
rests almost entirely upon them.” The material 
content of the product will come in for close 
examination at this stage to secure a greater 
adoption of standards, more appropriate or 
cheaper materials. 

The third step is to secure reliable product-cost 
data, so that sound economic guidance can be 
obtained when matters of sales policy and pro- 
duct design are considered. Dependable data 
on operator time and manufacturing, costs will 
be even more vital when factory problems are 
investigated and solutions sought—the fourth 
stage in Mr. Griffith’s “ total view.” Machine 
operations must therefore be accurately described 
and clearly understood. Such documentation on 
what takes place in the factory will be equally 
important at the fifth and final stage of preparing 
an objective sales and cost statement. 

The action required to carry out the study of 
factory problems is sub-divided into three: (a) to 
establish quality standards involving such ques- 
tions as “scrap, rectification, machining toler- 
ances, inspection and quality control.” Answers 
must be obtained before a start can be made on 
determining what are the best plant and tools 
for the job; (b) to increase output capacity, in 
terms of floor space, machine tools, equipment 
and people, and to review all bought-out com- 
ponents and sub-contracted work (this is neces- 
sary in order to determine quantities and types at 
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the required time); and (c) to study productivity 
of labour. 

On the basis of all the steps outlined above, 
i.e., estimates of future requirements, of the 
final design and specifications and of the proposed. 
manufacturing methods and times, an objective 
financial statement can be drawn up showing the 
sales revenue to be expected, the manufacturing 
and other costs to be met, and the resultant trad- 
ing margins. This will show the savings expected 
from the changes that are made, including plant 
renewals. Only on this basis can a realistic 
approach to the problem of capital investment be 
determined and acted upon with a strong proba- 
bility of success. 

Practical suggestions for 
records concerning machine utilisation and 
maintenance are included in Mr. Griffiths’ 
paper. Although Britain as a country is 
handicapped by national and sociological pres- 
sures against two and three-shift working, there 
is scope for greater machine utilisation in most 
factories. As is pointed out, a low average of 
plant utilisation has serious implications as 
regards obsolescence, particularly in  mass- 
production factories. Were three-shift working 
possible, plant could be replaced in six or seven 
years, with considerable improvements in pro- 
ductivity. This handicap has to be overcome and 
careful records of machine utilisation and 
estimates of the probable utilisation of new 
plant are essential to make the best of present 
conditions. Worn-out machines should only be 
replaced if the work load in remaining plant 
justify it; idle machines, particularly modern 
high-speed or special machines, can constitute 
an unbearable depreciation burden. Knowledge 
of the relationship between the machining 
capacity of the factory and the machining 
requirements of the manufacturing plan based 
on the sales call is essential to determine the 
future level of plant requirements. This cannot 
be done without accurate and up-to-date records 
of the utilisation of existing machines 


keeping accurate 


MAINTENANCE RECORDS 


Maintenance cannot be carried out effectively, 
i.e., in a planned manner, without good records 
of maintenance work. Preventive maintenance 
systems have been in use for many years, but, 
as Mr. Griffiths points out, it is an astonishing 
fact that “they appear to be the exception 
rather than the rule in British workshops.” 
Maintenance records are a valuable guide to the 
relative efficiency of machines, and have a vital 
bearing on the operating costs of plant in use. 

Mr. Griffiths’ suggestions for what he calls 
“reliable factory recording procedures” are 
practical and will be found useful by most 
businesses, large or small. Product and parts 
coding, for example, helps to reduce variety by 
making it more obvious. Manufacturing opera- 
tion layouts that are kept up to date show what 
operators are actually doing (frequently unknown, 
in precise terms, to management); plant records 
giving the complete history of each machine, 
without which no properly determined decision 
on plant renewals can be given; ordering pro- 
cedure for plant, involving better knowledge of 
what is available and closer contact with suppliers 
than is normally available; financial control of 
purchasing, etc. The paper is illustrated by 
useful diagrams and copies of forms to implement 
various procedures. 

Mr. Griffiths winds up with a discussion of 
depreciation policy, which provides very useful 
guidance in present practice, and a brief review 
of the influence of taxation in a developing 
business. All are factors with an important 
bearing upon the economics of plant renewal. 
His concluding remark is significant concerning 
the problems of modern industry: “ If adequate 
funds are to be provided for the replacement 
of plant at ever shorter intervals, higher rates 
of utilisation become increasingly important 
As the span of life of a machine diminishes in 
years, sO must its effectiveness increase; on 
our ability to get more production out of plant 
in a shorter time, the economic future of our 
manufacturing industries may well depend.” 











SULPHURIC ACID IN 


FLUE GAS 


HOT SURFACES ACT AS CATALYST 


Corrosion in steam-generating plant is becoming a 
serious problem. Sulphuric acid has long been 
regarded as one of the basic causes and the present 
which describes work carried out by 
International Combustion Products, Limited, 
Derby, extends previous work undertaken to 
discover the origin of the acid. It is the substancé 
of a paper presented by Mr. W. F. Harlow to the 
Mechanical Engineers in 


article, 


American Society of 
November, 1956. 


The reason for the production of sulphuric 
acid in flue gases, which is now generally recog- 
nised as responsible for the deposits and corrosion 
on the heating surfaces of steam generating 
plants, continues to be a matter for controversy. 
Notwithstanding the evidence which has been 
published,* relating to both fundamental experi- 
ments and operating results from full-scale 
plants, showing that this occurrence is due to 
the catalytic oxidation of the sulphur dioxide 
formed in the combustion process by the heated 
surfaces of the boiler, some doubt is still expressed 
regarding the validity of this finding. It has 
been said that the matter is not proved to the 
satisfaction of all concerned, and that the amount 
of acid produced by catalytic action is insignifi- 
cant compared with that formed by the combus- 
tion process in which the acid is said to originate. 
The results shown in the accompanying diagrams 
should remove any remaining doubts on this 
question. 

The test was carried out in apparatus which 
has been previously described+ (and is shown in 
the illustration) in which flue gases from a small 


* W. F. Harlow, ** Causes of Flue Gas Deposits 
and Corrosion in Modern Boiler Plants,” Proc. 





mechanically-fired domestic boiler are passed 
over columns of specimens cut from superheater 
tubes which are heated externally to the grad- 
ations in metal temperatures which exist in 
boiler plants. Previously, it had been shown 
by separate experiments that a column raised 
to an initial temperature of 1,050 deg. F. 
produced copious acid condensates at the cool 
end, whereas with another column heated 
initially to a lower temperature of about 700 deg. 
F. the acid condensate was insignificant. As 
these experiments were made separately, some 
doubt may have been felt as to whether 
the conditions were parallel in all respects 
other than temperature. The present tests 
were, therefore, conducted in a simultaneous 
manner such that a common source of flue 
gases was used for both high and low temp- 
erature columns, all conditions except temp- 
erature being identical. The gas _ velocities 
were comparable to those existing in the 
superheater passes of a modern boiler. The 
acid formed was estimated by washing off each 
specimen and precipitating the sulphur as 
barium sulphate, using standard methods in the 
usual manner. 

The laboratory estimations show conclusively 
that a far greater amount of acid is produced 
by simply increasing the temperature of the 
heating surfaces over which the gas is initially 
passed. The small amount of acid formed in the 
low-temperature channel can be accounted for 
by reduced catalysis on the surfaces or on 
the walls of the boiler furance; but even if this 
amount is assumed to be formed in the combus- 
tion process—which is contrary to accepted 
knowledge of SO, equilibrium data and also to 
experience with large boilers—it is quite insigni- 
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Tota! time of exposure, 260 hours; coal used, Moorgreen singles (3 per cent. sulphur); firing, mechanical underfeed stoker: 


Passing flue gases simultaneously over two sets of dummy tubes, one heated to 1,000 deg. F. and the other to 650 deg. F., showed that over 20 times 
more acid was formed in the hotter section. 
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in their passage across the high temperature 
surfaces. 

These results serve to re-emphasise the findings 
previously published that the increase in the 
temperature of boiler metal, due to the advance 
in steam temperatures, has brought about the 
serious condition in which a modern boiler plant 
becomes also a sulphuric acid producer. After all 
the Mannheim process for making sulphuric acid 
relied on the catalytic action of heated iron oxide. 
The need for measures aimed at preventing, or 
restricting this catalytic action, rather than those 
directed to avoiding the effects of the acid 
formed (which have hitherto occupied most 
attention), is imperative and for this reason a 
close investigation of the subject appears essential. 
Quite apart from the corrosive effect of the 
generated sulphuric acid on boiler plants, the 
discharge of this lethal and destructive mist into 
the atmosphere is a most serious menace to 
public health and property, giving an added 
urgency to the solution of the problem. 
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CELLULOSIC TEXTILE 
FIBRE WADDING 


A new resilient fibrous wadding developed by 
Courtaulds, Limited, Foleshill-road, Coventry, 
and called bonded “ Fibroceta,” is now in 
commercial production by a number of British 
manufacturers. The material, a ‘ super-crimped 
acetate staple,” consists of a cellulosic textile 
fibre produced in short lengths and generally 
used for spinning into yarn; in this case the 
fibres are not spun but are formed into a web 
or wadding bonded together by the application 
of a plasticiser followed by heat treatment. 
The product can be manufactured in a wide 
range of densities, colours, rigidities and 
sizes for different uses, extending from dense, 
rigid film-like substances, through flexible felt- 
like materials and waddings, to very light and 
open floss-like structures. 

The new material has diverse applications as 
a filling or padding and as a heat or sound- 
insulating medium. Its advantages include ease 
of handling and the ability to be welded to other 
materials by modern radio frequency techniques. 
One example of apparatus used for this purpose 
employs a frequency of from 36 to 37 megacycles 
per second and has an output of 15 kW. The 
softening temperatures of the materials usually 
employed range from 120 deg. to 200 deg. C., 
and when used as a padding for motor-car 
panels or mattresses, or as a filling for the 
“ fluting * of seats or of eiderdowns, bonded 
Fibroceta enables the sealing, fluting and quilting 
to be effected without stitching. 

Moulded articles of various types can also be 
made in the new material, the moulding being 
carried out on the plasticised Fibroceta before 
the final bonding is effected. As a thermal and 
sound-insulating medium the new product is 
easy to handle and rot-resistant; it is not attacked 
by vermin and, because the fibres are bonded 
together, it remains stable under vibration. For 
example, in refrigerator doors and in aircraft, 
the material will not “bed down.” 
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specimens and troughs, mild steel shot blasted before test. 


A section through the tubes is shown on the right. 
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PRODUCING SMALL PRESSINGS 
BRITISH MACHINES OF AMERICAN DESIGN 


Two sizes of the multi- 
slide machines made by 
the United States Tool 
Company, Ampere, New 
Jersey, U.S.A., are now 
being manufactured in 
this country under li- 
cence, and distributed by 
the Rockwell Machine 
Tool Company, Limited, 
Welsh Harp, Edgware- 
road, London, N.W.2. 
The machines are the 
No. 28, which will accept 
stock up to 14 in. wide 
and has a maximum feed 
length of 8 in., and the 
No. 35, with a_ stock 
capacity of up to 3 in. 
and 124 in. maximum 
feed length. The British 
made machines are being 
built to the same stand- 
ard as the American, and 
the tooling will be inter- 
changeable. Manufac- 
ture of tooling is inclu- 
ded in the machine-building agreement, and 
machines can be offered completely tooled. 

Basically the United States mutli-slide machine 
is a standard unit having an automatic feed, a 
horizontally-operated press head, four horizontal 
forming slides 90 deg. apart and converging at 
one point, and a vertical stripper mechanism. 

Several standard auxiliary units are available 
for use with these machines. They include a rear 
auxiliary slide, a toggle press, a rear positive 
knockout, a cut-off slide, and a positive blank 
hold-down. 

Stock enters the machine in a vertical plane 
from a coil mounted on a motor-driven horizontal 
reel, which is controlled by a mercury switch 
from the loose loop of material between the reel 
and the feed mechanism. Straightening rolls are 
fitted on the ingoing side of the feed mechanism, 
which is operated by an eccentric, and adjustable 
to suit the length of the component. A cam- 
operated stock check is mounted between the 
feed and the press head to prevent movement of 
stock during the working cycle. 

In the press heads the stock can be pierced, 
trimmed, swaged, embossed or cut off as required. 
The blank is then picked up by the forming slides, 
where it is bent to the required shape. There is a 
cam-operated stripper over the forming position, 
which is used for ejecting components after 
forming, and for other work such as lowering the 
component progressively when forming on more 
than one level, and carrying out downward 
forming operations. 


x * * 
BELFAST BUILDS CANBERRAS 


The English Electric Company have announced 
that, following the recent placing of large orders 
for its aircraft, arrangements have been made for 
the transfer of the Ministry of Supply contract 
for a number of Mark 9 photographic recon- 
naissance Canberras, the latest model of the 
aircraft which are being made for the Royal 
Air Force, to Short Brothers and Harland, 
Limited, Belfast. The Canberra production line 
at Short Brothers and Harland was started five 
years ago, and since then it has produced a 
substantial number of Canberra Mark 6 and 
Mark 8 bombers. 

The Canberra Mark 9, which is powered by 
Rolls-Royce Avon turbo-jets of greater power 
than those fitted to earlier Canberras, has been 
designed as a very-high-altitude reconnaissance 
aircraft. The wing span has been increased on 
this version from 64 ft. to 68 ft. and the wing 
span inboard of the engines has been extended 
ore and aft. 





Two sizes of the U.S. multi-slide machine are now being built in Great 
Britain. The illustration shows a version having a maximum stock width 
of 1} in. and a maximum length of feed of 8 in. 


TUBE BENDING 


An addition to the range of tube bending 
machines made by Hilmor, Limited, Caxton-way, 
Stevenage, Hertfordshire, is illustrated herewith. 
It is capable of dealing with tubes up to 4 in., 
nominal bore in the heavy gas and steam range 
4} in. outside diameter light ferrous, and 6 in. 
diameter non-ferrous. The machine utilises the 
Hilmor patented articulated mandrel heads, and 
produces full-bore bends, cold, and without the 
use of filling, on standard or on extra-short radii. 
It can be set up for repetition work and operated 
by unskilled labour, to produce bends which are 
uniform and identical, and it is equally suitable 
for simple bends up to 180 deg. in a flat plane or 
compound bends in one or more planes. Typical 
production times, which, of course, depend on 
the nature and size of the tube and the type of 
bend are: 90 deg. bends in 2 in. diameter tube 
at 30 bends an hour, and a full-bore 180 deg. 





Simple or compound bends, in one or more planes, 
are produced without filling on the Hilmor tube 
bending machine. 


bend in 6 in. diameter non-ferrous tube in 
approximately 8 minutes floor-to-floor time. 

The drive for the machine is taken from a 
74 h.p. motor through a worm gearbox to a 
circular rack ring. The transmission incor- 
porates a clutch, and a three-speed gear box can be 
fitted as an extra feature if desired. Hydraulic 
power for withdrawing the mandrel and ejecting 
the tube after bending is provided by a swash- 
plate pump housed in an oil reservoir and driven 
from the main motor. The position of the bend 
in a length of tube is controlled by an adjustable 
stop on the mandrel rod, and the degree of bend 
is determined by a stop which, when the bending 
arm makes contact with it, disengages the clutch. 
This bend-control stop is adjustable on a gradu- 
ated quadrant. 
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PACKAGING 


Although there are still fields in which the science 
and art of packaging do not appear to have 
advanced since the days of Queen Victoria 
a notoriously bad example being the wrappings 
of commonly available surgical supplies such as 
lint and cotton wool, which, once opened, cannot 
be recontained with any satisfactory degree of 
hygiene—the standards generally in the United 
Kingdom have risen notably since the end of the 
Second World War. Examples of modern 
packaging techniques, both for display purposes 
and for the scientific protection of spoilable 
goods, have been on view at the Packaging 
Exhibition at Olympia, which finished on 
February 1. 

The exhibition included some of the most 
advanced machines, both native products and 
from overseas, for wrapping, bottle-crating and 
cleaning; packing cans, cartons and jars into 
crates ; filling and sealing tubes ; vacuum-forming 
transparent packs in unusual shapes, and so on. 
The range and complexity of many of these 
exhibits is beyond the descriptive scope of this 
brief review, but it is of interest to note the 
increasing contributions of the newer engineering 
arts to packaging. 

On the stand of the Reed Paper Group, for 
example, was demonstrated how the thickness of 
Kraft wrapping paper is kept to closely con- 
trolled limits by the use of a Baldwin Automat 
beta-ray transverse profiler which automatically 
records the variation in thickness across the paper 
sheet. Metal detectors, such as those displayed 
by Goring Kerr Limited, Station-road, Gerrards 
Cross, Buckinghamshire, are now widely used 
in food packaging and in many other industries. 
The Electronic Machine Company, Mayday- 
road, Thornton Heath, Surrey, were showing a 
range of electronic counters including photo- 
electric batch-counting machines, colour-control 
equipment and sorting devices; and a new batch- 
weighing unit by the Solartron Electronic Group, 
Limited, Thames Ditton, Surrey, known as the 
** Electronic Clerk,” can be used in a production 
line to show, either on the dials of a counting 
machine or through the output of an electronic 
digital computer, the exact weight of any package 
from less than 0-1 oz. upwards. Alternatively, 
the Electronic Clerk can be connected to a card 
puncher, adding machine or electric typewriter 
to produce permanent records for stock control 
or automatic invoicing. 


PAPERS AND FILMS 


Another aspect of the exhibition of interest 
to engineers was the widening range of packaging 
materials. Among the newer products is 
Carbion, an Italian invention shown by Spicers 
Limited, 19 New Bridge-street, London, E.C.4, 
an elasticised crush-resistant protective wrapping 
material normally made from straw paper. In 
the form of tightly corrugated seamless tubes, it 
affords excellent protection, from shock or from 
sustained pressure, for delicate radio and radar 
tubes and fluorescent lights. The company are 
currently equipping a new factory at Loughton, 
Essex, solely for the production of Carbion, 
under licence from S.p.A. Fabbriche Fiammifieri 
ed Affini, Milan. A new protective packaging 
material, suitable for low temperature insulation, 
is Polybex, shown by B.X. Plastics Limited, 
Higham Station-avenue, London, E.4, an expand- 
able polystyrene for making rigid foamed- 
plastics mouldings. A new transparent imperm- 
eable film, Telcophane, has been developed by 
the Telegraph Construction and Maintenance 
Company, Limited, Farnborough Works, Green 
Street Green, Farnborough, Kent: a lamination 
of regenerated cellulose film and _ polythene, 
securely bonded by an extrusion coating tech- 
nique, Telcophane is both an effective gas 
barrier and impermeable to water and water 
vapour. At the same time, it is tough and 
flexible, with good burst and tear strength. 

Our printers, Harrison and Sons, Limited, 
45 St. Martin’s-lane, London, W.C.2, made 
a gay contribution to the display aspect of 
packaging. 
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COMMERCIAL VEHICLES AND THE NEW 
MOTORWAYS 


DESIGN REQUIREMENTS TO BE MET 


By D. M. Clapp, B.sc., and J. A. Proudlove, M.ENG. 


This article is intended to introduce to manufac- 
turers and operators of commercial vehicles the 
design features of the most modern motor roads 
heing built in the world, and so give a lead to the 
design of a range of vehicles which will be able to 
take advantage of this type of road. Some com- 
mercial vehicles are examined as to their suitability 
for operation under these conditions. 


Since 1903, when a Parliamentary Depart- 
mental Committee on Highways expressed alarm 
at the traffic congestion in many of our cities and 
main road centres, responsible authorities have 
been pressing for major road improvement 
schemes throughout the country. Very few 
were ever started and even fewer finished, mainly 
due to lack of satisfactory financial arrange- 
ments. 

In 1945, the then Minister of Transport 
announced plans for a network of about 800 
miles of British motorways, but no real move to 
obtain them was made until 1949 when the 
Special Roads Act was passed. The Act intro- 
duced a new conception of road use to this coun- 
try in that it grouped road users into various 
classes and provided for the exclusion of one or 
more groups from a road designated as a “* Special 
Road.” The intention of the Act is to ensure 
that on * motorways,” fast long-distance traffic 
shall be unhindered by pedestrians, pedal cyclists 
and other slow-moving traffic which are potential 
sources of danger. Other hazards such as 
parked vehicles, junctions and frontage access 
will be reduced to a minimum. Excluded 
traffic will have to use the existing ** all-purpose ” 
roads, which will then revert to their original 
purpose of serving primarily local traffic. 

MOTORWAYS 

Once construction starts, the time will have 
arrived for commercial and passenger-service 
vehicle operators and designers to consider the 
new conditions which will then exist. There will 
be the new “ Special * motorways providing for 
rapid haulage over long distances, while at the 
beginning and end of the journey, and over those 
parts where there is no motorway, the vehicles 
will have to use the much slower, congested and 
more dangerous ordinary roads on which the 
Road Traffic Acts speed limits will apply. There 
will thus be two totally different operating con- 
ditions, the first calling for a vehicle able to 
maintain regular top-gear speeds, even on up 
gradients, with a low fuel consumption and little 
use of the gearbox; and the second approximating 





to present day service 
conditions. It should be 
recognised that a suit- 
able solution cannot 
be found by adding an 
overdrive to existing 
power units. Present 
day power units, as used 
in this country, are 
totally unsuited to the 
loads they are expected 
to pull, and American 
and Continental vehicles 
can be taken as examples 
of the types which are 
operating satisfactorily 
in conditions unaffected 
by our crippling speed 
limits. Our power units 
will have to be larger 
and, to suit the two dis- 
tinct service conditions, 
some type of transmis- 
sion devised to eliminate 
the inertia of the low- 
speed gearbox when in 
the higher speed range 
must be introduced. It 
may also be worth con- 
sidering ways of re- 
ducing wind drag. 

To be economically 
justified, our new roads 
must be able to carry the 
large volumes of traffic 
which normally use the Fig. 1 
trunk routes of the 
country. What will be 
necessary to avoid congestion resulting from a 
great deal of overtaking will be a minimum speed 
limit (which it has been suggested will be 20 
m.p.h.) to discourage slow-moving _ traffic. 
Further, the capacity of the road will be 
increased, or what is more apparent to the 
driver, the congestion and delay to traffic will 
be decreased, the more nearly uniform is the 
speed of all vehicles. It follows that this speed, 
known as the “ stream speed ”’ in traffic engineer- 
ing, should be a reasonable average generally 
acceptable to most drivers as being safe and giving 
a comfortable ride. Such a speed is probably 
about 45 to 50 m.p.h. Faster vehicles will cause 
little trouble as they will be able to overtake 
the rest when an opportunity is presented and 
are quite acceptable on the dual-carriageway 





= 
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Fig. 2 American heavy goods vehicles of the type depicted have top speeds of 68 to 70 m.p.h. with 
a gross weight of 30 tons. 
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Motorways like the Paris-l’Ouest Autoroute will require a stream 
speed for all vehicles of about 45 m.p.h., even on rising gradients. 


road, provided the road surface is safe at the 
higher speeds. 

The danger from the slow-moving vehicles 
appears when considering passing movements. 
In this case it will be the whole mass of traffic, 
travelling at reasonably high speeds, which will 
have to overtake the occasional slow vehicle. 
The whole stream of traffic will be forced to 
change lane simply to pass perhaps a single 
vehicle, creating the most potentially dangerous 
of traffic conditions. This is the argument 
against admission of the slow-moving vehicle to 
high speed roads, and at 20 m.p.h. the lower 
speed limit is set far too low for a stream speed 
which will be over 30 m.p.h. and is probably 
nearer 50 m.p.h. The lower speed limit obvi- 
ously can have little real practical meaning: the 
responsibility will rest with road users to realise 
the necessity for keeping up to the speed of the 
rest of the traffic. 


REQUIRED PERFORMANCE 

This brings us to the main theme of our 
argument which is that commercial and passenger 
service vehicles to operate over the proposed 
special purpose motorways must possess satis- 
factory performance. We shouid like to see an 
additional licence instituted for these classes of 
vehicles clearly stating that they are licensed to 
operate over special roads, having passed an 
annual mechanical inspection, and restricting 
their laden weight to ensure that they have a 
satisfactory power/weight ratio at, say, 40 m.p.h. 

This requirement will preclude the use on these 
roads of nearly every existing British-made com- 
mercial vehicle over about 2 tons. The alterna- 
tive would be to allow that at least 80 per cent. 
of traffic using the motorway would be forced to 
travel at speeds below 30 to 35 m.p.h. On up 
gradients this speed would be reduced to 15 to 
20 m.p.h. or less. This situation would, of 
course, be intolerable on new roads being built 
at a cost of £375,000 each mile, so that a new 
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line of commercial vehicles is required from 
manufacturers. 


Road Speeds 

The desirability of vehicles maintaining reason- 
ably consistent high (relatively) speeds has 
been explained and a mean speed of 45 to 
50 m.p.h. has been suggested as suitable. This 
would, we believe, satisfy most vehicle drivers in 
that it is a reasonable speed to maintain for long 
distances without undue fatigue; few people have 
reactions quick enough for much faster driving; 
and the road can be designed satisfactorily for 
complete safety at this speed. If this is to be 
the cruising speed of vehicles it should correspond 
with the maximum torque output of the power 
unit, usually at about two-thirds of peak r.p.m. 
The power output should be sufficient to over- 
come rolling resistance and enable the vehicle 
to climb the steepest gradients likely to be 


Gross Wt. 


vehicles may well be retained. Smooth sides, 
top and underside will all contribute to a reduc- 
tion of the windage losses and it should also be 
noted that a box section with top and sides is 
the best structural section. 


Axle Loading 


A feature of road and vehicle design which 
remains uncertain is the axle loading and arrange- 
ment of axles to be allowed at any future time. 
In the United States and on the Continent the 
allowed loading has risen progressively over the 
past years, and while it is a comparatively 
straightforward matter to improve a carriageway 
to carry increased wheel loads, an increase of 
gross weight would not be acceptable on long- 
span bridges which cannot be strengthened with- 
out very extensive reconstruction. The only 
practicable solution is to design the vehicle to 
the current Ministry axle-loading regulations. 
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of kerbs where there is no footway. This has 
been introduced to overcome one of the greatest 
problems facing the traffic engineer on the 
ordinary road, and one which he is determined 
to prevent occurring on special roads, namely 
the stationary vehicle on the carriageway. 

A stopped vehicle on a road carrying a reason- 
able amount of traffic is a great source of danger 
by forcing the stream of vehicles to pull out of 
lane to pass it, and is most dangerous on single 
carriageway roads. It also prevents the use 
of one traffic lane for a distance of several 
hundred feet. To stop on the carriageway of a 
special road will be a serious offence but a 
“hard” strip will edge the road, on to which 
disabled vehicles can be run. Large lay-bys will 
be provided at intervals for refreshment to be 
taken and for re-fuelling. 


Abnormal Loads 
The Special Roads Act makes provision for 
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should be built with 12 ft. wide lanes, bringing 
the design of this class of road into line with 
overseas practice. The corresponding vehicle 
widths of 2-50 m. (8-2 ft.) on the Continent and 
8 ft. in America, also appear to be reasonably 
standardised. The motorways will have dual- 
carriageways, each 24 or 36 ft. wide and, inci- 
dentally, will have flush kerbs. Vehicle heights, 
lengths and axle arrangements vary widely, most 
other countries having a considerably lower 
loading gauge than our 16 ft. 6 in. 


Wind Resistance 

At the higher speeds at which it is suggested 
commercial traffic will travel in future, the frontal 
area becomes important in its effect on wind 
resistance, so that designers would do well to 
increase vehicle length rather than height, shap- 
ing the cab to provide faiiing to the load and 
generally improving the lines of the vehicle and 
load. Little can be done to reduce tail drag, 
so that the usual square back of commercial 





require power-assisted (4 33). dead _ 
braking to come up to 
the required standard at 
higher speeds, and this 
could be arranged as on 
rail vehicles to form a safety device in case of 
run-away vehicles or trailers, and as an effective 
parking brake. A_ braking effort of 0-7g. 
should be designed to allow for occasional 
reduction of efficiency. Similarly, power-assisted 
Steering of heavy vehicles becomes desirable 
at higher speeds of travel. New first-class 
roads are designed with very easy curves, 
adequately super-elevated, which will make 
steering very light when vehicles are driven at the 
speed for which the road was designed. The 
curves will be safest at the design speeds, even in 
wet or icy conditions. 


Parking 
A detail of the latest road design, for both 
motorways and all-purpose roads, is the absence 
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Fig. 5 Speed/gradient curves for two American vehicles. (see Table I 


for details). 


vehicles carrying abnormally large loads in the 
schedule classifying vehicles. This type of load, 
usually connected with the heavy electrical, 
chemical or mechanical engineering industries, is 
likely to exceed width, length and weight regula- 
tions for ordinary vehicles, and a vehicle con- 
structed for its.carriage would normally travel at 
speeds much below those allowed for motor- 
ways. The regulations would probably prevent 
this class of vehicle from using the special road 
at ordinary times, and would stipulate hours of 
travel, as on the Paris Autoroute, or require the 
local police to supervise the journey at a time 
when they consider the traffic will be light. 
Another special classification is given to 
military vehicles; these may be treated similarly 
to vehicles carrying abnormal loads, convoys 
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being allowed to use the road only during quiet 
hours unless having special permission. 


VEHICLE PERFORMANCE 


It will be obvious to anyone who has travelled 
the German Autobahnen or the Italian Autostrade 
that the Continental commercial vehicle is very 
different from its British counterpart. Accord- 
ingly, it was decided to examine the performance 
of British vehicles and compare them with 
Continental and American types. 

Figs. 3 and 4 show curves of maximum 
continuous speed against gradient for a selection 
of commercial vehicles of various gross weights, 
illustrating the effect of the gear ratio and rear- 
axle ratio on the estimated performance of the 
vehicle. Full details of these vehicles are given 
in Table I in the appendix. The effect of the 
overdrive on small gradients, and of close ratios 
over all the range, will be apparent, and it will 
no case has a vehicle an 


be noticed that in 
adequate power to attain the performance 
envisaged earlier in the paper, i.e., at least 


40 m.p.h. on an up gradient of | in 30. 

Fig. 6 shows the relationship between the 
power/weight ratio and gross weight for a wider 
selection of vehicles, and has superimposed 
upon it curves showing the estimated ratios 
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required for continuous speeds of 20, 30, 40 and 
45 m.p.h. on a 1 in 30 gradient (3-3 per cent.). 
Here it will be noticed that existing vehicles of a 
medium weight (7 to 14 tons gross) are estimated 
to maintain between 20 and 30 m.p.h. on the 
limiting grade, with the lighter vehicles being 
able to exceed 30 m.p.h. under this condition. 
It is suggested that this would be expected, 
bearing in mind the effects of (a) existing legis- 
lation, which limits the speed of vehicles of 
more than 3 tons unladen weight to 20 m.p.h.; 
(h) a very heavy tax (250 per cent.) on Diesel 
fuel; (c) roadways available at present being 
inadequate for much higher speeds. 

The low speeds attainable, due to the low 
power/weight ratio, are reflected in the acceptance 
of rather lower standards of brake performance 
than would be desirable for vehicles travelling 
at the motorway stream speeds. Passenger 
service vehicles designed for long-distance 
routes (Fig. 6) tend to have better performance 
figures than goods vehicles of the same gross 
weight, no doubt due to the higher speed limit 
for this class of vehicle. In order to provide a 
vehicle capable of using the motorways to 
advantage, some way of improving the designed 
power/weight ratio of new vehicles would 
seem to be necessary: by increasing the engine 
power available; by reducing the gross vehicle 


British 

American 

German 
Passenger Couches 
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Power/weight ratios for some British, American and German 
vehicles, and the theoretical ratios required to maintain various speeds. 
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weight (and hence the payload), or by some 
combination of these expedients. 

The effect of simply altering the gearing of 
an existing vehicle in order to bring its top 
speed up to motorway requirements, is shown in 
Fig. 7. The performance of a modern British 
tractor-trailer combination was examined; the 
curve relating its performance on a | in 30 grade 
to the gross vehicle weight shows that to improve 


its performance to motorway standards the 
payload must be reduced to uneconomical 
proportions. 


AMERICAN COMMERCIAL VEHICLES 


Included in Fig. 6 are a series of points showing 
the power/weight ratio for one make of American 
commercial vehicle in the same range of gross 
vehicle weights. The appreciably higher ratios 
in use there are quite apparent, the lower powered 
vehicles having ratios rather higher than the 
highest powered British vehicles, and the mean 
American power/weight ratio being 50 per cent. 
greater than the British. Power units of Ameri- 
can vehicles are usually 6 cylinder or V-8 petrol 
engines with a fairly high top speed (3,600 r.p.m.), 
whereas the tendency in this country at present 
is to use rather slower speed Diesel engines, 
running at about 2,200 r.p.m. 

Fig. 5 shows per- 
formance curves for an 
American vehicle taken 
on the same basis as 
those for the British, and 
shows how the American 
5 vehicle has an appre- 
ciably bigger envelope of 
performance. The 
second set of curves on 
the same figure shows 
how the performance 
may be improved by the 
use of a larger power unit 
which is available as 
an alternative. The 
American haulier is 
offered a wide range of 
power units, transmis- 
sion and rear axle, power 
steering and extra large 
powered braking. More 
powerful engines with 
two-speed rear axles, or 
gearboxes fitted with 
epicyclic overdrives are 
available to provide for 
se " the two types of operat- 
ing conditions mentioned 
earlier, and would allow 
for a 30 per cent. reduc- 
tion in engine speed on 
the motorways. Auto- 
matic transmissions are available for the lighter 
vehicles (up to 4 tons gross) either as fully 
automatic or as automatic overdrives. 

The performances of two much larger American 
vehicles designed for long-distance haulage were 
also studied, but are not included on the per- 
formance curves as the gross vehicle weights are 
in the 25 to 30 tons range. The dimensions 
of the vehicle are greater than those which are 
allowed by the Ministry of Transport here. 
Whilst the larger vehicle has a top speed of 
between 65 and 70 m.p.h., and the smaller 
55 m.p.h., the b.h.p./gross weight ratios are 
6:7 and 5-9 which for vehicles of 31 and 24 tons 
respectively are insufficient to provide the 
performance requirements upon which this article 
is based. However, as these vehicles are so 
different to those seen in this country and 
probably the most suitable now in production for 
heavy, long hauls, details have been included in 
Appendix II. 

4 representative selection of German vehicles 
used on the Autobahnen is included in Fig. 6, 
and shows them to have performances better 
than the British vehicles and similar to those 
from America. Top speeds are around 40 to 
45 m.p.h. for goods vehicles and 45 to 70 m.p.h. 
for passenger coaches, with motorway cruising 
speeds of 90 to 100 per cent. of top speed. 
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Vehicles are again larger than those allowed in 
Britain, with single-deck coaches capable of 
seating 50 to 60 passengers and cruising at 
over 60 m.p.h. 
TYPICAL SPECIFICATION 

For a vehicle suitable for motorway and 
general use, a typical specification might be :— 

Power Unit.—To develop a power/gross weight 
ratio sufficient to maintain a speed of 40 m.p.h. 
ona gradieut of | in 30(see Fig. 6). This requires 
a ratio not lower than 16 h.p. per ton, increasing 
to 20 for medium weight vehicles. 

Gearing.—Close-ratio gearbox to provide a 
top speed of about 70 m.p.h.; two-speed axle or 
second gearbox to bring in a lower range of 
gears for use on ordinary roads. 

Braking.—Braking efficiency of at least 0-7g., 
which will require power assistance. 


Steering. —Power-assisted steering and gear 
shift. 
Dimensions.—Current M.O.T. regulations for 


dimensions and axle loadings; height restricted 
to about 12 ft. 

The most significant difference between this 
specification and those in use at present is the 
increased size of power unit for the higher speeds 
allowed on the motorways. For a vehicle of 
15 tons gross, which is likely to be about the 
heaviest vehicle to operate over motorways in 
the normal circumstance, an engine developing 
240 b.h.p. will be required. There is no shortage 
of suitable power units: among others, Rolls- 
Royce and Petter-McLaren make 240 b.h.p. 
6 cylinder supercharged Diesels, while the 
Swiss Locomotive & Machine Works and Deutz 
both make air-cooled horizontally opposed 
Diesels of the same power. 

CONCLUSIONS 

It would appear reasonable to conclude that 
as we in Britain succeed in convincing the 
Government of the necessity for special motor 
roads for long distance traffic, a new range 
of commercial motor vehicles will be required 
to take advantage of the improved operating 
conditions offered. 

The principal change from existing designs 
would be an increase in the size of the power 
unit to provide for higher speeds than those 
limited by law on ordinary roads. This would 
cause an increase in the hourly fuel-consumption 
rate, but the appreciably shorter journey time 
would almost certainly reduce journey fuel 
consumption in addition to reducing crew time. 
It would be interesting to hear of any actual 
results which would compare consumption per 
ton-mile using slow and high speed vehicles on 
ordinary and special roads respectively. 
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Fig. 7 Speed/weight curve for a British trailer 
combination vehicle. 
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TABLE I.—Vewicie Data 
Vehicle Gross wt Frontal area Tyres Max. b.h.p. and Gear ratios Rear axle Tyre rolling 
engine speed (upper only) ratios radius 
tons sq. ft h.p r.p.m it 
A.1 6-00 77-0 7.50 58 2.400 1:1 1:4-714 1-471 
20 1-746 
A.2 8-25 90-0 7-50 90 2,400 1:1 1: 5-85 1-471 
20 1-746 
A.3 10-25 93-75 8-25 90 2,400 1:1 1: 6-14 1-512 
20 1-746 8-54 
B.1 8-85 82.9 7-50 68 2,200 1: 0-8 1: 6-166 1-471 
20 1 
1-74 
B.2 12-00 91-3 9-00 90 2.200 1 : 0-807 1: 5-857 1-603 
20 1 
1-7 
B 14-00 91-2 11-00 100 1,750 1: 0-81 1: 7-25 1-704 
20 I 
1-67 
See 12-00 80-0 11-00 150 2,000 i:} 1: 5:4 1-704 
20 
C3 20-00 97-§ 11-00 125 1,800 1:1 1: 6°5 1-704 
20 1-74 
D.1 20-00 97-5 9-00 126 2,000 1:0-77 1: 6-25 1-603 
20 1-00 
1-30 
1-69 
E.1 20-00 97-5 9-00 150 1.800 1: 0-763 1: 6-25 1-603 
20 l 
4 7-15 81-4 7-50 109 3,600 i:1 1: 6-17 1-471 
20 1-171 
FZ 7-15 81-4 7-50 126 4,000 i: 1: 6-40 1-471 
20 1-171 8-72 


roads under limiting speeds which are a survival 
of the red flag days. 
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APPENDIX I 
Estimation of Vehicle Performance 
1. Engine performance characteristics are taken 
from curves supplied by the manufacturers. 
2. Estimation of rolling and air resistance is 
based on empirical formulae quoted by Webb, 
viz: 


Rolling resistance (lb./ton) % BV, where 
% 17, B 0-20, V road speed, in m.p.h. 
Air resistance — 0-0025aV? Ib., where a 


frontal area, sq. ft. 

3. Gravitational resistance due to x per cent. 
grade — 22-4 Wx lIb., where W = gross vehicle 
weight, tons. 

4. Total resistance at V m.p.h. on x per cent. 
grade is: 







W (17 + 0-2V) ~— 0-0025aV? 22°4 Wx. 

1.600 ew 

1.400+ 

6 Tractive Effort 
in 3rd. Gear 
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2033.) Speed,m.p.h Reese 
Fig. 8 Speed/tractive effort curves for a British 
vehicle (see Table I for details). 


5. For each vehicle, graphs of tractive effort 
against speed in the upper gear ratios were pre- 
pared, and on these were superimposed curves of 
total resistance on various grades. From inter- 
cepts on this graph, the maximum continuous 
running speed on any grade could be deter- 
mined. 
6. Conversion of engine torque to tractive effort, 
and engine speed to road speed: 
if TE — Tractive effort, Ib. 

R — Tyre rolling radius, ft. 

T — Engine torque, Ib.-ft. 

N -— Engine speed, r.p.m. 

A Rear axle ratio. 

G Gear ratio. 


» — Transmission efficiency, assumed at 
0-9, then 
AG? 09AG 
TE “5 'T or R : 
NR 27 60 7R 
and Vv - - 
AG 60 88 44AG 


7. Specimen calculations for vehicle A2 (Fig. 8): 
W = 8:25 tons; a = 90 sq. ft., 


209 


thus rolling resistance 8° 25(17 0-2V) 
(140 1-65V) 

and air resistance 0:-0025aV? 0-225V? 

A $-85;:1; G 1:000:1 or 1-746:1: and 


R 1-471 ft. 
8. Power/weight ratio required to maintain a 
stated speed on | in 30 grade: 

For this set of calculations, resistances were 
found using the formula quoted in section 4, and 
it was assumed that the power unit was delivering 
90 per cent. of its maximum rated power with a 
transmission efficiency » of 0-9. The frontal 
area for the resistance calculations was taken 
from a graph relating mean frontal area to gross 
vehicle weight, for vehicles with van-type body- 
work 
9. Performance of tractor-trailer combinations 
on | in 30 grade, at various gross weights 

An actual combination has been examined, 
and the resistances are in accordance with the 
formula of section 4. It has been assumed that 
the transmission is so arranged that the engine 
can deliver 90 per cent. of its rated maximum 
power of 105 b.h.p. with a transmission efficiency 
of 0-9, and hence 


; ’ 90 
Tractive effort 0-9 105 
100 
31900 
—— 9D, 
V 
and the resistance due to a grade of | in 30 is 
22:4 « 3-33W — 74:7W Ib. 
Rolling resistance -§ W(17 + 0°2V), and air 
resistance, for a — 67:5 sq. ft., is O-O1686V*. 


At maximum continuous speed V_ m.p.h., 
resistance tractive effort, or 


31900 
0:-01686 V* 


91-7W + 0:2 WV 
or 
0-01686 V* 0-2 WV? 91-7WV 31900. 
The solution of this cubic for various values of 
W gives V, as plotted in Fig. 7. 


APPENDIX II 


Performance and other details of the American 
tractor semi-trailer combination (illustrated in 
Fig. 2) which has been designed for heavy, long 
hauls are as follows: 

Tractor weight, 13,500 lb.; gross laden weight, 
60,000 to 70,000 Ib.; payload, about 50,000 Ib. ; 
power unit, 200 h.p. Diesel; transmission, 10 for- 
ward speeds, 2-speed axle; maximum speed, 
68 m.p.h.; b.h.p./gross weight ratio, 6°6 h.p. 
per ton; estimated speed on | in 30 gradient, 
15-18 m.p.h. at high revs.; length overall, 50 ft.; 
width overall, 8 ft. 


NEW RANGE OF PETROL AND DIESEL 


LORRIES 


Vauxhall Motors have now entered into the 
field of Diesel engine production with a new 
power unit rated at 97 h.p. at 2,800 r.p.m. This 
will be available as an alternative for incorpora- 
tion in many Bedford trucks. Concurrent with 
the introduction of this new engine, is the 
appearance of a new range of commercial 
vehicles, ranging from 25 cwt. delivery vans up 
to 7 ton drop side and platform trucks. The 
power to weight ratios of the 25 and 35 cwt., 
2 ton and 3 ton trucks (the last when fitted with 
the larger alternative engine) are in excess of 16 
the figure given in the previous article, by Mr 
D. M. Clapp and Mr. J. A. Proudlove, as the 
minimum ratio required to sustain a speed of 
45 m.p.h. up a 3 per cent. gradient—the aimed 
ideal for the new motorways. 

The range of vehicles does, however, offer the 
operator a choice of engine in each, according to 
the service required; for the 25 and 35 cwt. 
vans, the alternatives are the new Bedford 214 
cub. in. petrol engine, or the Perkins P.4 192 cub. 
in. Diesel engine, with, in the 35 cwt. truck, a 
choice of two back-axle ratios. For the 2 and 3 





An example of the new range of Bedford 


Fig. 1 
lorries is the 7 tonner which can be fitted with 
either a petrol or a Diesel engine. 


ton trucks, the same engines are available, and 
again there is a choice of two axle ratios, 5-286 
tol or 6-2to 1. The 4, 5 and 6 ton tippers can 
be fitted with one of three engines, the Bedford 
214 cub. in. petrol, the 300 cub. in. petrol, or the 
Bedford 300 cub. in. Diesel. Again there is a 
choice of back axle ratios. The 4, 5 and 6 ton 








Fig. 2 For the medium-load lorries, the 97 h.p. 
300 cub. in. Diesel engine has been produced. 


open trucks are offered with the same choice of 
engines and axles. 

The 7 ton truck, shown in Fig. 1, is also 
available with a platform body as a heavy-duty 
tipper and can have either the 300 cub. in. petrol, 
or the Perkins R6 Diesel engine. This model 
has a choice of three back axle ratios—6:8, 
5-8 or 5-3 to |. In addition to the range of 
trucks, two tractor units are included, one 
a nominal 8 ton unit with a gross train weight 
of 27,000 Ib. and the other a 10 ton unit with a 
gross train weight of 32,480 Ib. The 10 ton unit 
has for the engine either the 300 cub. in. petrol 
or the Perkins 340 cub. in. R.6 Diesel. All 
models from 4 ton rated load upwards have a 
new four-pinion differential in the rear axle, 
replacing the earlier three-pinion type. As 
many of the trucks are available with either long 
or short bodies, the total number of chassis in 
the range is 17, including in some sizes both 
normal and forward control versions. It should 
be noted, however, that only export 4 and 5 ton 
models can be supplied with the 300 cub. in. 
petrol engine at present; and also the Leyland 
105 h.p. Diesel engine is similarly limited to 
export models as an alternative to the Perkins 
R.6. 

NEW STRAIGHT SIX 

The new Diesel engine has a capacity of 
300 cub. in., with a bore and stroke of 3{ in. 
and 4} in. respectively, working on the four- 
stroke cycle. The six cylinders are in line, and 
are fitted with flanged dry cylinder liners; the 
combustion chamber is within the piston crown 
and of the direct injection type. The injector is 
positioned between the vertical intake and exhaust 
valves and the cylinder head is sleeved through 
the water space for its accommodation. This 
allows valves of the maximum size within the 
bore-size_ limits to be fitted. A conventional 
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Fig. 3 Performance curves for the 97 h.p. Diesel 
engine. 





in-line injection fuel pump is mounted on the left 
side of the engine and is driven through steel 
helical gears from the forward end. An exhaus- 
ter for vacuum brakes is driven in tandem with the 
fuel pump. The camshaft, mounted low on the 
right side of the engine, is driven also by helical 
gears, and operates the valves through conven- 
tional tappets and push rods. Accommodation 
for a hydraulic pump for power-assisted steering 
is allowed on the timing case, the drive being 
taken from the camshaft gear. 

The crankshaft runs in seven main bearings 
and both pins and journals run in lead indium- 
flashed steel-backed copper lead bearings. All 
the crankshaft fillets are treated by a roll-peening 
process while the journals and pins are Tocco 
hardened. A Holset viscous fluid damper is 
mounted on the forward end of the shaft to 
minimise torsional vibrations. Forced lubrica- 
tion is supplied by a gear pump. The piston is 
an aluminium casting, and carries three com- 
pression rings and two scrapers; the top ring is 
chromium plated and above it are four scuff 
lands. The engine is shown in Fig. 2 and 
performance curves in Fig. 3. A fuel consump- 
tion below 0:4 Ib. per b.h.p.-hr. is claimed for 
full-load working over a substantial part of the 
speed range. 
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Of the same capacity as the Diesel engine is the 
six-cylinder petrol engine, the two having a large 
number of basic parts in common. The cylinder 
block and crankcase rough casting is common, 
but the machined blocks are not inter-changeable. 
The Diesel crankshaft and bearings are used in 
the petrol engine. Running at a_ speed of 
3,000 r.p.m. the petrol engine will develop 
115 h.p. as compared to the Diesel’s 97 at 2,800 
r.p.m. The compression ratio is 6°85 to I. 

The third new engine for this range of vehicles 
is a 214 cub. in. six-cylinder petrol engine, which 
will develop 100 b.h.p. at 3,600 r.p.m. It has a 
compression ratio of 6-77 to |, and inclined valves 
have been used. Praticular attention has been 
paid to the intake manifold, to allow free breath- 
ing of the engine. A new carburettor has been 
fitted, of which two types are available, one is 
ungoverned, and is normally used with those 
engines installed in the lighter load-carrying 
range of vehicles, while the second has a gas- 
velocity governor built into it. This feature 
contributes to the life of engines operating under 
arduous conditions, by preventing over-speeding 
in the indirect gears. The cast-iron piston of 
previous models has been replaced with an 
aluminium-alloy casting, using a fully floating 
gudgeon pin. 


TRAVEL IN COMFORT 
Coaches by Metropolitan-Cammell 


There can be nothing but congratulations to 
British Railways for their initiative in having 
17 coaches built by independent firms as proto- 
types for the 20,000 needed under the modernis- 
ation plan. The first two, by the Metropolitan- 
Cammell Carriage and Wagon Company, 
Limited, are now on view. Intending passengers 
can make comments—favourable or otherwise 

about them in the light of past experience. 
The standard of comfort is high, some would 
say unnecessarily so, but there is some doubt 
as to continued comfort over very long dis- 
tances. The fixed arms in_ the _ first-class 
compartment do not allow an occupant to 
stretch out on the seat during an evening journey, 
and the moveable arms in the second class will 
perpetuate the present bitter arguments on 
crowded trains as to whether there are really 
three or four seats a side. Double-glazing in the 
main windows will certainly give better insulation, 
as will the coating of sprayed asbestos over the 
body. The greater leg room will also be much 
appreciated, although this is at the cost of one 
compartment per coach and therefore means that 
there must be more coaches per train to carry 
the same number of passengers. 

Toilet accommodation has _ received much 
attention; the ‘“* Ladies powder room” in the 
first-class coach is one that any five-star hotel 
might be proud of. The others, alas, suffer 
from the old trouble of lack of shelf room where 
a handbag or other packet can be placed. In 
both first and second-class coaches, the toilets 
are fitted with air extractors having swinging 
cowls. As in some sleeping cars, an illuminated 


SAVING 


In recent weeks the Austin Motor Company 
Limited, Longbridge, Birmingham, have been 
running a petrol-economy campaign, in the form 
of advisory services operated by dealers for the 
benefit of Austin motor-car owners. The service 
includes a report of the failings in individual cars, 
and an “ economy card ™ incorporating hints on 
economy and a_ miles-per-ration calculator. 
The company point out that, in the design of 
their engines, an attempt has been made to 
strike a balance between performance and 
economy, and any attempt to increase one of 
these factors will adversely affect the other; and, 
in fact, unauthorised modifications could cause 
mechanical damage. 

The following are the principal economy 
recommendations by the company: correct 





indicator has been included to show if the toilet 
is occupied. 

Externally the coaches are little different from 
many already in use—inevitably so since the 
builders had to conform to the standard bogies, 
frames and loading gauge. The interior décor 
is, however, very different. Much use has been 
made of plastics panelling, and floral motifs 
embellish the walls of the compartments. There 
are individual lights for first-class passengers, 
who also have the refinement of heating vents 
on the window sill that not only act as de-misters, 
but also counteract the down draught of cold air 
always associated with glass. It will be interest- 
ing to compare the designs of other makers with 
these first two—those to come are believed to 
include saloon coaches with aircraft type seats. 


PETROL 


valve clearance, compression, and _ ignition 
timing; blanking off the lower half of the 
radiator; using SAE20 engine oil during the 
winter months; cleaning the sparking plugs 
every 3,000 miles, and, on current engines, 
maintaining the gaps at 0-025 in.; maintaining 
the contact-breaker gap at 0-014 in.; setting 
the engine idling speed as low as_ possible; 
setting tyre pressures 2 lb. per sq. in. above the 
recommended figures; checking freedom from 
brake binding; disconnecting the link from the 
throttle lever to the carburettor pump; and 
checking fuel-pipe unions for seepage. The 
company do not recommend altering the car- 
burettor settings or making any modifications 
which weaken the mixture in further attempts to 
improve consumption figures. 
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EFFICIENCY OF LINEAR MECHANISMS 
CONDITIONS FOR IRREVERSIBILITY 


By R. H. Macmillan, M.a.* 


The following article is a fundamental study of 
forward and reverse efficiencies covering a wide 
range of mechanisms used for power transmission. 
If the efficiency of a mechanism is known, the 
conclusions drawn enable an estimate to be made of 
the efficiency of a similarly constructed mechanism 
with a different reduction ratio, and also determina- 
tions to be made of both the minimum reduction 
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Fig. 1 Relationship between forward and reverse 
efficiencies for linear mechanisms. A linear me- 
chanism is defined as one in which frictional 
losses are directly proportional to the speed and 
the applied torques at different reduction ratios. 
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Fig. 2 Variation of forward efficiency with 
reduction ratio at different values of unit efficiency. 


100 


Unit Efficiency 1), = 100 






R 


Reverse Efficiency » 


to 


Reduction Ratio r 
5659 ENCANEE RIN 


Fig. 3 Variation of reverse efficiency with 
reduction ratio at different values of unit efficiency. 


ratio for irreversibility and the forward efficiency 
in this limiting case. 


In an article published in ENGINEERING, vol. 177, 
page 366 (1954), Mr. H. Clausen computed the 
forward and reverse efficiencies of spur gears 
and worm gears, obtaining charts relating the 
two for various reduction ratios K and thread 
angles x. He observed that “ The two sets of 
curves appear to coincide, with a relationship 
K cot*«.”” It will be shown in this article 
that their coincidence is exact and not fortuitous, 
since both types of gear can be classed under the 
general concept of linear mechanisms, to which 
this present investigation has led. 

By adopting an approach based on the principle 
of work, it is possible, without referring to 
specific types of mechanism, to draw some quite 
general conclusions about the behaviour of 
linear mechanisms; these do, in fact, appear to 
include most mechanical devices that are of 
practical importance for power transmission 
and conversion, such as gearing, the lever, the 
screw jack and the differential pulley. By 
defining further a unit efficiency, it is possible to 
study the effect of change in reduction ratio on 
the efficiency of similarly constructed devices. 


NOTATION AND BASIC EQUATIONS 


Let T; be the torque in the fast shaft, rotating 
at w,, and T, that in the slow one, rotating at w,. 
If the mechanism causes a speed reduction for 
forward motion, the driving shaft is then the 
fast one, and the output is from the slow or 
driven shaft; in reverse, the input is to the slow 
shaft. If the reduction ratio is R, greater than 
unity, then 


Wy 


R (1) 


Ws. 
A rotary mechanism is assumed throughout, for 
convenience, but the arguments are equally 
applicable to a mechanism with translational 
input and output velocities v, and v,, under 
forces F, and F,. 
In suitable units, the power input to the 
mechanism is Ty«;, in forward motion, and 


wy : si 
tA (%) . The difference 


between these two is the power lost in friction, 
which will vary with the speed and with the 
force between the various rubbing surfaces. 
A linear mechanism will accordingly be defined 
as one in which the frictional loss of power is 
proportional to the speed and to a linear com- 
bination of the torques externally applied to the 
device. The power loss can accordingly be 
expressed in general as kw,(fT,; + T,), where 
k and f are constants, the values of which vary 
only with R. 

For forward motion, the work equation is 


the output is T, , 


thus 
wy ‘ 4 
— T, (°) key (fT; +7.) (2) 
whence 
l kf 
¢, (, 7a) RT, 
and the efficiency for forward motion is 
1—kf 
(3 
7 14kR 


Similarly, for reverse motion, 


R 
so that the efficiency in reverse is 
RT, 1—kR 
‘ (5 
"p T. likf ) 


* Professor of Mechanical Engineering, Univer- 
sity College of Swansea. 
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Fig.4 Reverse efficiency as a function of forward 
efficiency for different values of unit efficiency. 
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Fig. 5 Showing variation of forward efficiency 
with reduction ratio for irreversibility. 


ANALYSIS OF BASIC EQUATIONS 
If we put Af equa! to K, a function of R only, 
equations (3) and (5) become 


Ny R and », ~ (6) 


1+K(y 


For a symmetrical type of mechanism (1.¢., one 
like a simple lever or a pair of spur gears, rather 
than like a worm and wheel) », must equal », 
when R is unity. It follows from equation (6) 
that f must be unity when R 1. Among 
the possible forms for f, as functions of R, 
are thus 


f — - ; . (7) 
with n 1,0 or 1. It will be found that the 
values 1 and O correspond to common 


mechanisms. 


Putting —. equal to r, the expressions for the 
forward and reverse efficiencies become 
“ (8) 
v] - ) 
. 1+ Kr 
and 
1 Kr 
ur : (9) 
; | K 


Eliminating K between equations (8) and (9), 

we can obtain the relation 
r(27 I) +] 
", i . . (0) 
, ny (r 1)+2 
which is the expression obtained, in an entirely 
different manner, by Clausen. It can also be 
expressed in the more symmetrical forms 
(7 +1)—2rl Ny) 


(¢+1)-—¢ Ha Ny) 


‘ (11) 


and 
1 | r | 
l "Ny l ", r+ 1 
Clausen has given curves showing how 1, 
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Fig. 6 Relationship between minimum reduction 
ratio and unit efficiency for irreversibility. 


varies with », for r equal to 1, 2, 5, 20 and 
infinity. They are reproduced with the present 
notation in Fig. |. The significance of negative 
efficiencies is that power is being supplied to the 
mechanism at its “ output” as well as at its 
input, to enable it to move. 
PARTICULAR MECHANISMS 

The values which must be assigned to fand K 
for a specific mechanism can be obtained by 
working out the efficiencies for forward and 
reverse motion and comparing the results with 
equations (3) and (5). In this way it is easily 
shown that, for a lever, differential pulley, or 
spur gear, with Coulomb friction of coefficient 
yl tan ¢, K w and f 1, so that r R, 
the reduction ratio. 

Similarly, for a wedge of angle «, 


tan « 1 tan ¢ tan a 


ww tan(a + 4) 1 


tan ¢ cot « 


tan (a d) l tan ¢ cot « 


" tan « 1 tan ¢ tan « 
and 
R cot «, 
from which it follows that we must have 
K tan ¢ tan « and / , whence r = cot? x, 


as Clausen had surmised. 

It will be noted that skew gears and worm 
gears have the same efficiency as the wedge 
mechanism, with « the angle of the worm thread, 
but the reduction ratio R is independent of <. 


UNIT EFFICIENCY 
For a symmetrical mechanism, the efficiency 
m, when r 1 is defined as the unit efficiency. It 
can be used as a standard of comparison. 
Putting r 1 in equation (8) or (9) we find 


1 K 
" | K ° «» ad 
whence 
l 1 
K > . .@ 
i+ 


Substituting this value for K in equations (8) 
and (9), 
- Nh 
. (i+7)+r(1 ™) 
"y f <0 ") r(l m)} (16) 
Figs. 2 and 3, plotted from these, show how the 
forward and reverse efficiencies vary as the 
reduction ratio is increased, for selected values of 
the unit efficiency. 
Eliminating r between equations (15) and (16), 
we obtain the expression 
(| 
1—m=2(- -1) 
Vl} 
In Fig. 4, the reverse efficiency is shown as a 
function of forward efficiency for various values 
of unit efficiency. 
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Fig. 7 Relationship between limiting value of 
forward efficiency and unit efficiency for 
irreversibility. 


IRREVERSIBILITY 
A reduction mechanism will be irreversible 
when the reverse efficiency is reduced to zero. 
Putting 7, 0 in equation (12), we find 


/ l l 
Ny 4 (1 ) or 

r r 

This result is plotted in Fig. 5 and shows that 

the forward efficiency for irreversibility 

approaches 50 per cent. for large values of r, 
and drops to zero as r approaches unity. 

Putting 7, 0 in equation (16), we also 

obtain 


| 2” (18) 


+ 


l - Tm l 
Tn or (19) 
l " Tr, + 1 
as the maximum reduction for a gear which is 
to be reversible or the minimum reduction for 
irreversibility, in terms of the unit efficiency. 


This relation is plotted in Fig. 6. 


Finally, putting 7, 0 in equation (17), 
we find 
1 
1 + or | Ne, (20) 
Nye ™ I uP 


This limiting value of forward efficiency is 
plotted in Fig. 7 as a function of unit efficiency. 
It approaches 50 per cent. for high unit efficiency. 

Summary.—It has been shown that the concept 
of a linear mechanism leads to a common 
basis for assessing the efficiency of simple 
mechanisms. The use of a unit efficiency makes 
it possible to compare similarly constructed 
mechanisms with differing reduction ratios, and 
the minimum reduction ratio for irreversibility 
has been expressed in terms of unit efficiency, 
together with the least forward efficiency for 
irreversibility. The latter is always less than 
50 per cent. for real mechanisms, but approaches 
this value when the unit efficiency is high. 


Risers being cut from a 


gear-wheel blank _ steel 


casting. The oxy-acety- 
lene cutter on the right is 
making the first hori- 
zontal cut to remove 
most of the riser metal. 
The vertical cutter re- 
moves the remainder of 
the riser which overhangs 


the rim. 
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CASTING-RISER CUTTING 
MACHINE FOR STEEL 
FOUNDRY 


A machine for cutting off the risers from steel 
castings has recently been supplied to the Alston 
Foundry Company, Limited, Alston, Cumber- 
land, by British Oxygen Gases Limited, Bridge- 
water House, Cleveland-row, London, S.W.1. 
The foundry produces steel castings for the Coles 
mobile cranes manufactured by Steels Engineer- 
ing Products Limited, Crown Works, Sunderland, 
County Durham, and a substantial part of the 
production comprises wheel and gear blanks. 
Formerly, the risers on the castings were partially 
removed by a hand cutting blowpipe and the 
remaining stump was cut off by a swing-grinding 
machine. It is claimed that the introduction of 
the riser-cutting machine has resulted in a 75 per 
cent. saving in time in the firm’s swing-grinding 
department. 

The new machine, which is shown in the accom- 
panying illustration, has an_ electrically-driven 
turn-table 5 ft. 6 in. in diameter capable of 
accommodating gear wheels of from I ft. to 5 ft. 
in diameter. A flexible drive is fitted which has 
a peripheral speed range of from 3 to 42 in. per 
minute, in stages of 3 in. 

Two oxy-acetylene machine cutting blowpipes, 
each mounted on a standard 36 in. universal 
cutting-machine column and arm, are set at right 
angles to each other and close to the edge of the 
turn-table. As each riser on the casting not 
only projects vertically but also overhangs the 
edge of the wheel, two cuts, one horizontal and 
the other vertical, are necessary to remove it. 

The machine is operated by one man whose 
first task is to set the casting squarely in the 
centre of the table. The required speed is then 
selected and the first riser brought round to the 
horizontal cutter. The positioning of both 
cutters, it is stated, is completed in approximately 
one minute and no further adjustment is required 
for the other risers on the casting. 

The start of the cut is pre-heated for a few 
seconds, after which the cutting oxygen and the 
turn-table motor are switched on simultaneoulsy 
and the horizontal cut made. The thickness of 
the riser to be cut, of course, is dependent on 
the particular casting, and may vary from 5 in. to 
8 in., but this is well within the capacity of the 
blow-pipe. The cut is maintained exactly flush 
with the side of the wheel, within a tolerance of 
éx in. 

The turn-table then takes the remainder of 
the riser to the vertical-cutting station, and, at 
the same time, the next uncut riser comes in 
front of the horizontal-cutting station. As 
before, a brief space of time is allowed for pre- 
heating, after which both cutters operate to- 
gether. The vertical cut is carried very closely 


against the edge of the wheel blank and it is 
stated that little finish grinding is necessary. 
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Additional features are now provided as standard 

on all Murad dustless grinders to deal with small 

quantities of dust which photographic study had 

shown to be getting past the original dust- 
extraction equipment. 


DUSTLESS GRINDING 


A modified version of their dustless grinder is 
announced by Murad Developments, Limited, 
Stocklake, Aylesbury, Buckinghamshire. Photo- 
graphs taken by the British Cast Iron Research 
Association of one of the earlier machines in 
action disclosed a possible source of hazard to 
the operator, and the present model has been 
designed to counter this effect. The photographs 
showed that while the bulk of the dust was drawn 
into the grinder extraction system, the grinding 
wheel retained micronic particles of dust from 
the main suction stream and expelled them in a 
fine cloud just below the operator's breathing 
zone. The danger to the operator was in no 
way comparable with that of inhaling the dust 
thrown out by an ordinary grinder, but it did 
exist, and the present design has been evolved 
to deal with it. 





Fig. 1 By the Super Classifier, powders can be 
accurately separated at chosen particle sizes. 
Raw Material Feeds 


into Centre of 
Classification Zone 
’ 





Adjustable slotted plates have been fitted to 
embrace the rim and sides of the grinding wheels 
to act as a mechanical barrier, and additional 
suction air streams have been provided through 
two fish-tails mounted above the wheels. Any 
particles which still escape past the mechanical 
barriers are intercepted by the air streams 
entering the fish-tails, and the operator's breathing 
zone is thus substantially protected. 

New suction impellers have been provided to 
deal with the increased suction demands of the 
machine. All Murad dustless grinders are now 
being fitted as standard with the modifications 
described. 

& & 


AUTOMATIC SPRAYING 
AND DRYING 


Designed to fit in a flow-line production system, 
the Andreae automatic spraying and drying 
machine in which the articles are handled on a 
conveyor belt, is being distributed in this country 
by Lavino (London), Limited, 31-45 Gresham- 
street, London, E.C.2. 
The machine is made 
in seven different sizes, 
to suit varying rates 
of production, and a 
typical one is shown in 
the illustration. It is 
designed to take any 
article up to 8 in. in 
diameter, 12 in. high or 
12in. deep. The machine 
is mounted on a tubular 
frame and the conveyor 
is arranged as a series 
of trays on which are 
spindles to take the 
articles being processed. 
The number of spindles 
on each tray varies ac- 
cording to the size of 
the articles. As the belt 
moves along, the spindles 
revolve, ensuring an even 
coverage of the article 
as it passes the spray 
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machine has now been produced by Sharples 
Centrifuges Limited, Tower House, Woodchester, 
Stroud, Gloucestershire. 

In this machine, the * Super Classifier,’ one 
model of which is shown in the accompanying 
illustration Fig. 1, the powder to be graded is 
fed into the central funnel and thence into the 
centre of the classification zone of the rotating 
elements. In this way the particles are accelerated 
to speed before they are classified and move 
across the classification zone at nearly constant 
velocity. Air is drawn in from the periphery 
through vane rings and is exhausted from the 
centre, carrying with it the fines of the powder 
Those coarser particles which are larger than the 
chosen cut-point (or separation size), are thrown 
outwards on to collector rings, and thence with- 
drawn from the machine. The outlet for the 
fines is the curved pipe that can be seen in the 
front of the illustration. The diagram, Fig. 2, 
shows the rotating elements, and the points of 
entry of air and raw material into the machine. 

Particular claims for this apparatus are that 
it has a very precise cut-point, and that fine 
fractions with a top size in the range of 15 to 20 





y and an even drying . . ? 
oe, yIN& In the Andreae machine, articles to be sprayed and stoved are carried on 


when it is in the oven. 
A ventilation and filter 
system is incorporated. 

The guns can be mounted in a stationary 
position or with horizontal and vertical move- 
ments which can be controlled for both speed 
and stroke. The container will hold three gallons 
of spraying fluid which is constantly agitated 
by a stirrer driven by the machine. The oven 
can be arranged for infra-red stoving, convection 
heating or both combined, or alternatively, hot 
air circulation can be used. Temperature controls 
are incorporated, as well as safety switches to 
prevent damage to any article in the oven should 
the machine stop. Re-setting to take a different 
size of article only involves removing the trays 
being used and replacing them with another set 
fitted with suitable spindles. 
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GRADING FINE POWDERS 


In the production of fine powders for many 
purposes, it is necessary to grade them according 
to size at some stage in manufacture. The 
vortex or centrifugal classifier has frequently 
been used for this purpose, and a new type of this 
Coarse 
Collector 
pints / Ring 
“ah ¥ Fig. 2 Since the raw 
—) 

| material is fed in at 
the classification zone, 
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spindles which revolve as the belt moves along. 


microns will contain less than 0-01 to 0-04 per 
cent. of 325 mesh screen residue. The cut-point 
sharpness is not affected by the throughput 
rate or the size distribution of the feed. Product 
recovery varies from 80 per cent. to well over 
90 per cent., depending on product requirements 
Production runs on tale have been made with 
over 97 per cent. yield at a top size cut-point of 
about 15 microns. The efficiency is not affected 
by feed rate or distribution. The classifier is 
capable of continous operation without adjust- 
ment and a change from one cut-point to another 
requires only the change of two vane rings and a 
drive pulley. Where wearing surfaces are 
unavoidable, inserts have been provided which 
can be replaced. 

The range of particle sizes that the machine will 
accept is dependent on the specific gravity of the 
material. The Super Classifier can be set to 
produce a fine fraction with a top size anywhere 
in the range such that d / p has values between 
25 and 100, where d is the Stokes diameter in 
microns and p is the specific gravity; that is, 
if the specific gravity is unity, the machine can 
be set to produce a fine fraction with a top 
size anywhere in the range of 25-100 microns. 
If the specific gravity is 2:5, the classifier can 
produce fine fractions of 16-65 microns top size 
A complete range of standard sizes and capacities 
is made, varying from 250 Ib. per hour to 10 tons 
per hour. Larger machines can also be produced. 

Where it is desired to use inert gas instead of 
air, manifolds can be fitted around the intake 
so that the gas can be re-circulated. Since the 
machine operates at a slight negative pressure 
the powder cannot leak out. 
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Book Reviews 


INTRODUCING THE PLASTIC THEORY 
OF STRUCTURES 


The Plastic Methods of Structural Analysis. 
By B. G. Neat. Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (45s.) 


It is only during the past few years that courses 
on the theory of structures have acknowledged 
the significance of behaviour in the plastic range, 
and the idea that the plastic theory of structures 
should be taught as an integral part of such 
courses is Only just being accepted. One of the 
reasons for this omission has been the absence 
of suitable text-books, and Professor Neal's 
book will be widely welcomed as a clear and 
authoritative statement of the basic principles. 
The author recommends four of his eight chapters, 
together with selected material from the remaining 
four chapters, for inclusion in undergraduate 
courses. No attempt is made to deal with the 
more practical aspects of the application of the 
plastic theory to design, but the structural 
engineer may here acquire that understanding 
of its theoretical basis which is essential to him. 

The elastic theory has held the field for so 
long in structural engineering that its findings 
in relation to practical structures have long 
been unquestioned. While the elastic theory is 
of itself a most elegant and satisfying edifice, it 
does not, in isolation, represent a really adequate 
means of designing structures and assessing their 
suitability. Simply supported beams and pin- 
ended struts and ties are the only members in 
which the elastic theory predicts actual stresses 
with any accuracy, and yet structures containing 
members connected together by rigid or semi- 
rigid joints are designed by elastic theory on the 
basis of safe stresses. In such structures, the 
stresses may differ by factors of two, four or 
even more from those calculated. Nevertheless, 
such structures are satisfactory because of two 
important factors. First, although the stresses 
predicted by elastic theory may be wide of the 
mark at particular sections, the deflections are 
usually correct within small limits unless the 
cladding contributes significantly to the stiffness. 
Secondly, the ductility of mild steel leads to the 
relaxation of high local stresses, so that a design 
based on elastically calculated stresses is less 
remotely related to a proper assessment of 
strength than the unreality of the stresses would 
lead one to expect. 

The realisation that safety cannot be assessed 
accurately by a consideration of elastic behaviour 
alone has led to the development of the plastic 
theory of mild steel structures. A complete 
account of structural behaviour necessarily 
involves the consideration of an elastic-plastic 
theory of great complexity which is not suitable 
for use except in research work. The elastic 
theory of continuous structures is already 
considered too difficult for many applications, 
and gross approximations are commonly made 
when estimating stresses. Fortunately, by going 
to the limit of elastic-plastic behaviour, to the 
stage at which elastic deformations can _ be 
neglected in relation to those produced plastically, 
a theory of structures is obtained which is very 
much simpler than the elastic theory. Such a 
theory is one which predicts limiting strength 
only, the deflections necessarily becoming exces- 
sive at the stage considered. In his book, 
Professor Neal deals most adequately with the 
theorems connected with this behaviour, and 
shows how they lead to powerful methods of 
analysis for frame structures with full strength 
joints. The examples used to illustrate the 
methods of analysis are well chosen, and a most 
useful feature is the inclusion throughout the 
book of problems, with answers, which the student 
may work out for himself. 

The more advanced student will take particular 
delight in the author’s chapter entitled “Minimum 
Weight Design.” In continuous _ structures, 


required to support given loads at collapse, a 
member may frequently be reduced in strength 
if an adjacent member is sufficiently reinforced. 
There is, therefore, for any given set of loads and 
configuration of members, a distribution of 
plastic strength between the members which 
will give a structure of absolute minimum weight, 
and methods for determining the minimum weight 
structure are available. Professor Neal’s treat- 
ment of this subject, which is of some difficulty, 
is excellent. There is also a chapter on variable 
repeated loading. When a structure is subjected 
to various combinations of loads acting alternately 
or in random order, effective collapse may occur 
at lower load intensities than those required to 
produce purely static collapse. Although such 
effects have been shown to be of little practical 
significance, this is a subject of great interest and 
is here considered most adequately. 

The use of the plastic theory in design is 
based on the idea of choosing members such 
that the collapse load of a structure shall be 
equal to the working load multiplied by a load 
factor. In addition to an assessment of ultimate 
strength, the designer must also be in possession 
of a means of estimating the deflections of his 
structure at working loads. As already implied, 
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there is reason to be satisfied with the elastic 
theory for this purpose, when used in its nominal 
range of validity. Professor Neal does, however, 
discuss approximate methods for calculating 
deflections when a structure is on the point of 
collapse, and the methods he describes may 
readily be extended to the analysis of deflections 
at any stage beyond that at which elastic methods 
cease to be applicable. 

The plastic theory of structures is based on the 
assumption that the change of geometry of a 
structure due to deflections is insufficient to alter 
significantly the equations of equilibrium relating 
the applied loads to the internal moments of 
resistance. It is also assumed that members do 
not themselves become unstable. These subjects 
have received considerable attention elsewhere, 
and may be of prime importance in practical 
applications. | Unfortunately, these are not 
aspects which lend themselves to the neat 
treatment of the simple theory, nor is a study of 
them yet complete, and Professor Neal inten- 
tionally excludes them from consideration. This 
results in a book which is throughout delightfully 
straightforward and complete in those subjects 
with which it deals. If there is one criticism 
which might be made, it is that it would have 
been kinder to the reader to have included more 
and, in places, better illustrations. Professor 
Neal relies extensively on close textual argument, 
this being particularly noticeable in the chapter 
on variable repeated loading. Those, however, 
who read this book carefully will be well rewarded, 
and it can be highly recommended as an authori- 
tative and well-written text. 


THE MAGNETRON OF MY AUNT 


Lecons d’Anglais Scientifique et Technique. By 
P. Nastin. Dunod, 92 Rue Bonaparte, Paris 6e, 
France. (1,960 francs.) 

Reading scientific periodicals and texts in French 

or German is a very valuable, but often neglected, 

part of the training of an engineer. Perusal of 
journals in these languages is essential if he is to 
keep abreast of technical developments in other 
countries, while a study of foreign texts usually 
furnishes a fresh approach to familiar topics and 
generally leads to a clearer understanding of 
them. Professor Naslin’s book, based on courses 
given by him at the Ecole Nationale Supérieure 
de ’Armement and at the Institut Supérieure des 

Materiaux et de la Construction Mécanique, is 

designed to train the French student already 

possessing the customary school grounding in 

English to read technical literature of English 

and American origin without too frequent recourse 

to his dictionary. 

There are 32 lessons, each made up as follows. 
An English text, written by the author or extracted 
from an English or American publication, 
appears on the left hand page with the vowels 
of the accented syllables printed in bold face 
characters and individual sentences consecutively 
numbered. On the right hand page facing this 
appears a French translation of the passage, 
following the original as closely as possible, 
without being too literal, and having a correspond- 
ing numbering of the sentences. Pronunciation 
of difficult words is indicated in footnotes and is 
based on a system of phonetic spelling described 
in an introductory section. Notes and comments 
on points of interest relating to vocabulary or 
grammar also appear in numbered footnotes. 
Particular attention is paid to those pitfalls of 
translation, perpetuated in schoolboy howlers, 
and occasionally also in products of more mature 
scholarship, which the French so aptly refer to as 
“faux amis.’ Each lesson ends with a set of 
questions in English to enable the student to 
test his knowledge of the subject matter of the 
lesson. The choice of subjects for the lessons 
covers a commendably wide range. It includes 
spectrum analysis, radioactivity, petroleum pro- 
cessing, machine parts, the working of metals, 
machine tool practice, internal-combustion en- 
gines, aeroplanes, electronics, ballistics, wind 
tunnels, photography, and, in lighter vein, 
Professor Frisch’s delicious discussion ‘* on the 


feasibility of coal driven power stations.” The 
labelled line drawings, though few in number, are 
well chosen and prove useful. 

The appeal of Professor Naslin’s work on this 
side of the channel arises from the possibility of 
operating it in reverse, to enable the English 
student to improve his ability to read French 
technical literature and to extend his vocabulary 
of French technical terms. It is certainly better 
adapted to the requirements of engineers than 
are most of the French readers for science students 
published in this country. The only serious 
mistake noted occurs on pages 36-37 where, in 
both the English and French versions, beta rays 
are said to consist of doubly charged helium 
atoms and alpha rays of rapidly moving electrons. 
Only rarely does one encounter the phrase which, 
although understandable, is not good English. 
There are a number of minor errors and mis- 
prints which will, no doubt, be remedied in future 
editions. The book is attractively bound and 
reasonably priced. 
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DETERGENTS OUT OF 
PLACE 


Sewerage and Sewage Disposal: Calculations and 
Design. By L. B. Escritt. The Contractor's 
Record, Limited, Lennox House, Norfolk-street, 
London, W.C.2.  (45s.) 


This book is a revision and extension of Mr. 
Escritt’s Sewage Treatment, Design and Specifi- 
cation, published in 1950. In some _ respects 
the two volumes are almost identical; for 
instance, in the chapter on the treatment of trade 
wastes. This remark is not intended, however, 
to indicate that the book is a mere reprint. The 
subject of the two books is the same, but the 
whole treatment has been entirely re-cast; even in 
matter carried over from the earlier volume 
there is evidence of careful re-reading and, where 
desirable, the modification of phraseology in the 
interest of clarity or precision. Much new 
information which has become available has been 
incorporated. 

The book begins with an informative chapter 
on sewerage principles, and is followed by others 
which may also be described as being concerned 
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with general considerations; the treatment of the 
design of sewage-works plant is postponed to 
later chapters. This is a logical arrangement. 
The second and third chapters deal, respectively, 
with soil sewerage and surface-water sewerage, 
the former being concerned with the removal of 
sullied domestic and trade waters. The advan- 
tages and disadvantages of combined systems are 
discussed and it is suggested that, although current 
British practice tends to favour separate systems, 
in many cases they are unduly expensive and do 
not always carry the advantages which are 
claimed. These chapters embody much design 
data, with many tables, diagrams and formulae. 
There is an independent chapter on the sewerage 
of coastal towns. 

The remainder of the book constitutes a design 
manual on sewage work, and sewage-works 
plant. Throughout, matters are dealt with in 
considerable detail. For sewers the relative 
advantages and costs of various materials of 
construction are described and illustrations are 
given of manhole and ventilation arrangements. 
Chapters then deal with preliminary treatment, 
sedimentation, disposal of sludge, percolating 
fitters and the activated sludge process. In all 
cases, design data and appropriate illustrations 
are given. The chapter on the treatment of 
trade wastes is relatively brief but this is reason- 
able. The subject is so wide and varied that it 
demands special treatises and, in any case, the 
treatment of trade wastes is a matter for those who 
produce them rather than for the ordinary sewage 
works. Nonetheless, something might usefully 
have been said about methods of dealing, or 
attempting to deal, with the foam produced by 
synthetic detergents. It is creating an awkward 
problem in many sewage works. As far as 
laundries are concerned, detergent foam is a 
trade waste. 

As some remarks have been made above 
comparing this volume with Mr. Escritt’s earlier 
work, it may be said in conclusion that the 
omission of a bibliography from the new treatise 
cannot be looked upon as an improvement. 
In his preface Mr. Escritt states that, although 
the “* needs of the engineering designer have 
been given first place,” the ** demand for students’ 
text-books * has been kept in mind. In as far 
as the book is directed to students, a bibliography 
would have been of value as a guide to further 
reading. It should, however, not be extensive. 
The bibliography in the earlier volume contains 
156 entries. This is far too many. It is the 
business of an author to indicate suitable addi- 
tional reading to a student, not to leave it to him 
to make an uninstructed choice from among a 
mass of titles. 
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NEW BOOKS 


Erection of Constructional Steelwork: A Text-Book 
for Junior Site Engineers and Students. By THOMAS 
BARRON. Published for the British Constructional 
Steelwork Association by /liffe and Sons, Limited, 
Dorset House, Stamford-street, London, S.E.1. 
(15s.) 

This volume has been produced as a handbook on 

the erection of constructional steelwork for the young 

site engineer. Preliminary chapters give an account 
of the organisation of firms specialising in this type 
of work and on the duties of the different personnel. 

Descriptions are given of tackle and equipment used 

followed by discussions of the procedures adopted 

for different types of structure. Consideration is 
given to the relative merits of welding, bolting. 
riveting, flame cutting and of the other techniques 
used, and final chapters deal with costing and 
estimating, planning and control, and the Building 
Regulations. 


Dumpy-Level Work. By James Vose. Cleaver-Hume 
Press, Limited, 31  Wright’s-lane, Kensington, 
London, W.8. (9s. 6d.) 

This is a simple, direct account of the construction, 
operation and care of the dumpy level. Writing for 
the man in the field, the author describes the different 
types of instrument available and gives advice on 
their maintenance and repair. Instruction is also 
given in the correct use of the level, including book- 
work in the field. 


Famous Bridges and Tunnels of the World. By 
H. A. Hartiey. Frederick Muller, Limited, 
Ludgate House, 110 Fleet-street, London, E.CA. 
(8s. 6d.) 

This book is an account, in easy everyday non- 

technical language, of the design and construction of 

some of the great bridges and tunnels of the world. 

The author, who has travelled extensively, has also 

included references to their purpose and the fascina- 

tion that they have for all who use them. Brief 
mention is also made to the unsuccessful bridges 
over the Tay and the St. Lawrence (at Quebec). 

A final chapter discusses the thorny subject of tolls 

and the possibility of other great bridges and tunnels 

being built in the future. 


Power System Communications. Edited by E. OpeN- 
SHAW TAYLOR. George Newnes, Limited, Tower 
House, Southampton-street, London, W.C.2. (35s.) 


This book is the third in a series based on lectures 
given at the Heriot-Watt College, Edinburgh, which 
were designed to bring modern developments to the 
attention of practising engineers. Seven contributors 
provide nine chapters, which deal with the various 
aspects of the application of telecommunications and 
telemetering to power systems. The first two chapters 
provide a general basis to the problem and the 
remaining chapters deal with specific techniques. 
There is an appendix of graphical symbols. 


Television Explained. By W. E. MiLcer and E. A. W. 
Spreapsury. T/liffe and Sons, Limited, Dorset 
House, Stamford-street, London, S.EA. (12s. 6d.) 


This book is written for those who, having a know- 
ledge of the workings of a sound radio receiver, 
require technical information on domestic television 
receivers. The book is non-mathematical and 
requires no previous knowledge of television circuits. 
It is the sixth edition and has been considerably 
enlarged. In particular, switched tuning, flywheel 
synchronisation, and dual aerial systems are new 
subjects that are covered. 


Kreisringtrager und Wendelflache. By CHRISTIAN 
MENN. No. 30 of * Mitteilungen aus dem Institut 
fir Baustatik.” Verlag Leemann, Ziirich, Switzer- 
land. (13.45 Swiss francs.) 

The basic principles involved in calculations for 
curved supports and spiral surfaces are explained in 
this dissertation only from the theoretical angle. 
However, in a later publication, it is intended to 
supplement some of the examples by numerical calcu- 
lations, for the further benefit of practical construc- 
tional engineers as the methods can be adopted for 
other support systems. New calculating methods are 
introduced and solutions are developed, taking into 
consideration stresses, distortion, distribution of load, 
conditions of equilibrium and shearing forces. The 
theories expounded are supported by relative equa- 
tions and diagrams. 


Electricité. By Y. Rocarp. Second edition. Masson 
et Compagnie, 120 Boulevard Saint-Germain, Paris 6e, 
France. (3,000 francs.) 


This is the second, revised and augmented edition 
of a course on electricity designed for students up to 
an advanced level. Illustrated by numerous diagrams 
and provided with the necessary formulae, the text is 
in nine main divisions: electrostatics; magnetism; 
electrokinetics; electrodynamics; alternating-current; 
propagation and radiation; the free electron; electro- 
lysis, including ionic conductors and semi-conductors ; 
and lastly, systems of units. General and theoretical 
information is provided and practical examples of 
the modern application of theories are given. The 
table of contents is supplemented by an alphabetical 
index for reference purposes. 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. ’ “2  . 


Silicones for Foam Prevention. IMPERIAL CHEMICAL 
INpusTRIES Ltp., Nobel Division, 25 Bothwell- 
street, Glasgow, C.2. Silicone anti-foam agents 
for suppressing or preventing foaming in various 
industrial processes. They are recommended for 
use in the brewing and fermentation processes and 
in the manufacture of pharmaceutical products, 
synthetic resins, adhesives, paper, paints and 
varnishes. They are also of considerable value in 
the laundering, leather-processing and dyeing indus- 
tries. Illustrated booklet. 

Riveting Tools. CONSOLIDATED PNEUMATIC Too! 
Co. Lrp., 232 Dawes-road, London, S.W.6. 
Third Section of a new series of publications dealing 
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with industrial tools; previous sections were con- 
cerned with impact wrenches and drills. The 
present section is devoted to aero hammers, com- 
pression riveters, longstroke hammers, light riveting 
hammers, “ holders-on"’ and cutters. Illustrated 
catalogue. 

Aluminium-Polishing Solutions. ALBRIGHT AND 
Witson Ltp., 49 Park-lane, London, W.1! 
Phosbrite polishing solutions for all grades of 
aluminium and its alloys. Solution 150 is slow 
acting and removes 0-00075 in., while solution 159 
is rapidly acting and removes 0-003 in. of metal, 
both in three-minute polishing periods. Data 
sheets. 

Electrical Fires. FirE PROTECTION ASSOCIATION, 
15 Queen-street, London, E.C.4. Booklet * Elec- 
tricity and the Fire Risk in Industrial and Com- 
mercial Premises,”’ describes many typical electrical! 
faults which can cause fires. Overheating, faulty 
insulation (too dry or too damp), wrong earthing 
of welding equipment and other examples are 
noted. 


Steam Plant Equipment. Spirax-Sarco Lip., Charl- 
ton House, Cheltenham. Equipment for steam 
plant including steam traps (thermostatic or 
mechanical); sight glasses, strainers and separa- 
tors; air vents and eliminators; auto pumps; 
meters; and heating control systems. Series of 
fully-illustrated leaflets. 


Oil Burners. SHORROCK SUPERCHARGERS LTD., 
Empress Works, Walsall-road, Willenhall, South 
Staffs. Oil burners with outputs from 60,000 to 
450,000 B.Th.U. per hour. Will operate on a 
wide range of oils, including paraffin, CTFS0O, and 
waste transformer oil. Illustrated leaflet. 


Surface Roughness Scales. Rupert & Co. Lrp., 
Chapel-street, Stockport-road, Levershulme, Man- 
chester 19. Sets of surface roughness scales for 
comparisons. Range from | to 1,000 micro-inches 
(centre-line-average) in pocket and wall mounting 
cases. Leaflet. 

Hydrogen-Content Meter. Epwarps HiGH Vacuum 
Litp., Manor Royal, Crawley, Sussex. “* Telegas ™ 
meter for determining quickly and accurately 
on the foundry floor, the hydrogen content of 
aluminium and aluminium-alloy melts. Descrip- 
tive leaflet. 

Benzole-Recovery Plant. W.C. Hoi_mes & Co. Lrp., 
Turnbridge, Huddersfield. Washing, oil-stripping, 
wet-stripping, vacuum-distillation, fractionating 
and other plants. Illustrated descriptions and flow 
diagrams of recently-installed equipment. Publi- 
cation No. 63. 

Pre-Treatment and Finishing Plant. Srorpy ENai- 
NEERING Ltp., Cumbria House, Goldthorn Hill, 
Wolverhampton. Examples of de-greasing and 
cleaning, and of spray phosphating, painting and 
drying plants of various types and for a number of 
industries. Catalogue No. 50. 


Equipment for Arc Welding. Quasi-Arc L1p., Bilston, 
Staffordshire. Manipulative equipment for manual 
and automatic arc welding, including roller beds, 
welding positioners, cantilever equipment, the 
radial beam positioner and the internal welder 
Technical circular (T.C. 103) 

Gas Storage. ASHMORE, BENSON, PEASE & Co., 
Stockton-on-Tees. Storage tanks for gas, wet or 
dry types, column or spiral guided. Brochure 
describes types, gives examples of stress calculations, 
tables of wind loads, etc. 

Steel Tubes. Cuesterrittp Tuse Co. Lrp., Chester- 
field, Derbyshire. Brief history of the commence- 
ment and growth of the company since the first 
tube was manufactured in 1906. Booklet issued 
to commemorate the firm's jubilee. 

Lime Hydrating. STURTEVANT ENGINEERING Co 
Lrp., Southern House, Cannon-street, London, 
E.C.4. Technical description of the Sturtevant- 
Knibbs process of lime hydration and its design 
and scope. Fifth edition. Publication No. 9,803 


** One Pipe ’’ Gas Meters. Trkon, 50 Baker-street, 
London, W.1. Kromschréder’s “ one-pipe ” 
principle for gas meters. Meters fed from main by 
co-axial T-piece. Two-pipe meters can be adapted 
Leaflet. 

Fresh Water Plant. G. anp J. Weir Lrp., Cathcart, 
Glasgow, 4. Low-pressure evaporating and distil- 
ling plant for the production of fresh water for 
boiler feed. Publication No. 167. 

Hard-Facing Welding Rods. Dewrance & Co. 
Ltp., Great Dover-street, London, S.E.1. Proper- 
ties and typical uses of ** Endewrance ”’ hard-facing 
welding rods. Publication No. 687. 

Straight-Through Valve. WiLKINSON RuBBER LINATEX 
Lip., Camberley, Surrey. “* Linatex * rubber lined 
straight-through valves, sizes from 4 in. to 10 in.; 
abrasion and corrosion resistant. Leaflet. 











STRIP CUTTING 


In view of the difficulty 
of obtaining ready-cut 
Stee! strips some engi- 
neering firms are cutting 
them themselves from 
steel plate. The equip- 
ment normally used for 
this purpose, however, 
enables only one strip 
to be cut at a time but 
a new strip” cutting 
machine which has been 
produced by the North 
Fastern District of 
British Oxygen Gases, 
Limited, can cut three. 

The new machine is 
based on the company’s 
heavy-weight tractor 
cutting machine, as may 
be seen in the illustration. 
A bar is mounted on the 
tractor and on the bar 
are fixed four portable 
straight-line cutting blowpipes. The maximum 
width between the extreme cutters is 3 ft. and 
the minimum width between any two is 2} in. 
The machine runs on a 10 in. track and produces 
parallel strips efficiently and speedily. It requires 
little space and is easily transportable. On one 
of these machines that has recently been installed 
it took one hour to cut three strips from a plate 
} in. thick and 45 ft. 8 in. in length. The four 
cutters were set at 7} in. pitch. 

The firm also market a large strip cutting 
machine, based on the Oxyplane design, and on 
which can be mounted up to 12 cutters. This 
machine is suitable for use in heavy engineering 
works. 


x * * 


PLUG-IN COUNTING UNITS 


Many industrial processes call for some form of 
counting and often it is advantageous to employ 
electronic techniques for this work. The plug-in 
counting sub-units now being produced by the 
instrument division of Ericsson Telephones 
Limited, New Basford, Nottingham, offer a fresh 
approach to the problems of scaling, counting 
and timing, and the application of digital tech- 
niques to nuclear and industrial control. By 
means of a number of power units and a wide 
range of plug-in sub-units an almost infinite 
variety of instruments may be quickly assembled 
by means of a simple building-block technique. 
The basic units—either available or under deve- 
lopment—cover various ranges of counting 
speeds, from 5 pulses p.s. to 200 ke/s. Speeds 
up to 5 p.p.s. are counted on electro-mechanical 
up to 350 c/s on Ericsson 
Dekatron units employing cold-cathode tube 
coupling stages. For speeds up to 20 k/cs the 
Dekatron units utilise a hot-cathode drive stage 


registers, speeds 
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The extension bar allows three strips to be cut during a single traverse 


of the tractor. 


while binary units are capable of counting at 
200 ke/s. Also included in the range are input, 
output, and control units to meet the requirements 
of many types of instruments, and a | kc/s 
oscillator, controlled by a tuning fork, designed 
for timing and tachometry applications. 


* «* 


AFTER-SALES SERVICE FOR 
ELECTRONIC EQUIPMENT 


Responsibility for products does not cease the 
moment the goods are sold. Often an important 
selling point is the provision of after-sales service. 
Yet when a third party intervenes between a 
manufacturer and a buyer, it may happen that 
after-sales service is neglected—to the dis- 
advantage of both manufacturer and buyer. 

A specific example of this practice was pointed 
out by Mr. C. H. T. Johnson, chairman of the 
Radio Communication and Electronic Engineer- 
ing Association, when speaking at the associa- 
tion’s annual luncheon. He condemned the 
practice whereby direct sales of the equipment of 
association members were made overseas by 
government departments, and said it was essential 
that the manufacturer's interests after delivery 
should be maintained. Training and after-sales 
service were points that made it essential that 
manufacturers should provide Overseas goods 
direct. Mr. Johnson went on to survey the 
principal achievements of the association during 
the year, particularly the 20 per cent. increase 
in direct exports. 

On this topic, Group Captain G. Fennessy, 
O.B.E., managing director of Decca Radar, 
speaking after Mr. Johnson, presented a different 


view. He said that he was bound to ask whether 


counting units 


be combined 


Plug-in 

that may 
in different ways to pro- 
duce a variety of instru- 
ments. This is a 7 digit 
counter for a 4 ke/s 


pulse rate. 
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the figure of £16 million for exports really 
represented what the association could do, and 
suggested that three times as much was possible. 
In his opinion no one in Whitehall gave the lead 
and although some of the fault lay with the 
association, the Government did not co-operate 
enough. We were now passing from an era 
when man played a vital part in air defence to 
one where electronics took over that part; he 
thought that if the association were not asked to 
play the imporiant role that was rightly theirs 
then they should make a nuisance of themselves 
until they were asked so to do. 

The increased importance of electronic engi- 

as distinct from radio communications 
mentioned in the annual report of the 
association. The trend had been noted in 1955 
and had continued through 1956. In recognition 
of the importance of one branch of electronic 
engineering an_ electronic data _ processing 
section had recently been formed. The section 
intended to introduce standardisation and to 


neering 
was 


assist in avoiding duplication of research. 





The portable test set allows checks to be made of 

both fuel pump and injector without removing 

either from the engine. As shown here, the injec- 

tor can be subsequently removed for any necessary 
adjustment. 


FUEL INJECTION 
PORTABLE TEST SET 


A set of equipment has been placed on the 
market by the Dunedin Engineering Company, 
Limited, 51 Beauchamp-place, London, S.W.3, 
for the purpose of checking the operation of fuel 
pumps and injectors on Diesel engines. The 
** [njectester ” is complete in its box, and can be 
used to carry out the tests without removing 
either the pump or the injector from the engine 
or the latter from its mounting. The great 
advantage claimed for this instrument is the 
speed with which an accurate check can be 
made on both pump and injector. 

The equipment, which is shown in the illus- 
tration, consists of a pressure gauge and lengths 
of flexible and fixed tubinggfor connecting up 
to the fuel pump, together with stop-valves for 
setting the circuit. It is designed for three main 
purposes: to test the injector release pressure 
direct from the fuel pump of the engine; to adjust 
the release pressure of the injectors; and to check 
the maximum fuel pump pressure. 

To check the release pressure of an injector 
without removing it from the engine, the gauge 
is connected between the pump and the injector, 
and the engine run at any desired speed. The 
release pressure can then be read directly on the 
gauge. If this is not correct, the injector can 
be removed from the engine and adjusted to give 
the proper value. To check the fuel pump 
condition, the gauge is connected to the pump and 
the outlet from it closed. Air in the pipes is 
released, and the system primed with fuel by 
the hand-pump. If the pressure then falls, it 
indicates that the delivery valve is not in order. 
Similarly, the fuel pump element can also be 
checked for correct operation. 
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ATOMIC REVIEW 


Filling the Gaps 


HEN we encounter a new subject, we seldom 

have time to study it methodically; we 
settle first on a few centres of interest or 
familiarity, and let our knowledge grow about 
these nuclei like crystals in a solution. For this 
reason there are often gaps in our understanding, 
so that we can neither relate nor reconcile the 
separate fragments—we may, for example, be 
well acquainted with the London districts of 
Holborn and Holland Park but not know how 
to get from one to the other. Atomic energy 
covers so wide a field and is expanding so rapidly 
that it becomes increasingly difficult to link its 
various aspects, and an occasional survey of the 
entire subject may prove most valuable. As a 
matrix in which to locate our scattered knowledge 
and an introduction for the newcomer, the 
Faraday Lecture, recently delivered in London, 
on * Nuclear Energy in the Service of Man,” 
met this need admirably. Dr. T. E. Allibone 
outlined in a simple manner the structure of the 
atomic nucleus, the discovery of fission and the 
means by which this process has been applied 
to the generation of electric power, placing each 
discovery in historical perspective. 

He then described several nuclear reactor 
systems, dealing in particular with certain 
advanced reactors, and also discussed the fusion 
reaction, in the study of which Dr. Allibone 
has himself played a major part. (Dr. Allibone 
is director of the A.E.I. Research Laboratory, 
Aldermaston.) The final part of the lecture 
was devoted to the immense range of uses to 
which radiation and radioactive isotopes can be 
put. The lecture, which is organised by the 
Institution of Electrical Engineers, is also being 
given at a number of provincial centres. Though 
intended primarily for the general public, the 
lecture serves also as a background for more 
specialised knowledge, showing the links between 
atomic energy and semi-conductors, thyroidec- 
tomy, submarine propulsion, fertilisers, internal 
combustion engines, dredging, flies, plastics, 
gauges, medical diagnosis, crops, power produc- 
tion and many other subjects. (We hope to give 
some indication of the scope of atomic energy in 
a book review to be published shortly.) 

Faraday Lecture : Fission and Fusion 

Those parts of the Faraday Lecture dealing 
with advanced reactors and the fusion reaction 
are summarised below. 

Sodium-Graphite Reactor.—There are some 
interesting designs for large reactors which are 
now being developed in the United States, 
Great Britain and Russia. One is a graphite- 
moderated reactor, but instead of removing heat 
with carbon dioxide, as at Calder Hall, or with 
water, as in the first Russian power reactor, a 
liquid metal such as sodium is used. Its boiling 
point is extremely high so it does not have to be 
used under pressure; a thick pressure vessel is 
therefore unnecessary. To stop sodium from 
entering the graphite or attacking the uranium 
both are clad in thin zirconium metal. There ts, 
however, a greater loss of neutrons in liquid 
sodium than in the gas-cooled reactor, so some 
slight enrichment of the fuel is necessary. An 
American sodium-graphite reactor is shown in 
Fig. 1. 

{gueous Homogeneous Reactor.—The elements 
into which uranium breaks up at the moment of 
fission, the so-called “* fission products,” absorb 
neutrons to different degrees and there is therefore 
a limit to which their concentration can be 
allowed to build up in a rod of uranium without 
seriously impairing the efficiency of the reactor. 
Thus after a time the rods must be removed from 
the reactor, dissolved in acid, so that the fission 
products can be removed and the uranium used 
again. But this is an expensive procedure and 
wasteful of metallurgical effort. In the aqueous 
homogeneous reactor the uranium is in the 
form of a salt, uranium sulphide, dissolved in 





water. It is contained in a thick zirconium alloy 
spherical vessel and around this is a further thick 
steel vessel filled with a thorium salt solution 
which will absorb any neutrons escaping from the 
uranium core. The solutions are pumped 
through heat interchangers, and the fission 
products are continuously extracted by chemical 
processes, so that the gradual poisoning of the 
reactor does not occur. The Americans have 
built a small so-called * fluidised reactor ” and 
are now building one with the power output of 
Calder Hall. 

Liquid-Metal-Fuel Reactor.—Another reactor 
from which fission products can be continuously 
removed uses uranium metal dissolved in bis- 
muth. The liquid is pumped up _ through 
channels between a series of concentric graphite 
cylinders which act as neutron moderators. As 
the uranium - bismuth 
solution leaves the reac- 
tor, the fission products 
may be removed by con- 
tinuous chemical extrac- 
tion processes, and the 
hot liquid metal gives up 
its heat to steam through 
a heat exchanger. Sur- 
rounding the core is a 
blanket of similar con- 
struction through which 
liquid bismuth contain- 
ing thorium is circulated. 
This blanket absorbs 
neutrons which would 
otherwise escape. Each 
neutron captured by a 
thorium atom converts 
it into a uranium 233 
atom which is fissile and 
is, therefore, valuable 
fuel, and if it is possible 
to create more uranium 
233 in the blanket than 
the amount of uranium 
235 used up in the core, 
an ever increasing stock 
of fissile fuel will be 
obtained. This prin- 
ciple is known as breed- 
ing and, if successful, 
effectively multiplies one 
hundred fold the amount 
of fissile fuel in the world. 

Fast Breeder Reactor.—A still more promising 
breeder reactor employs uranium without any 
moderator. The core of the reactor is very small 
indeed. The fuel rods may be only some 10 in 
in length and the whole core is not more than 
10 in. in diameter. The fuel rods are clad in 
thin stainless-steel tubes and suspended in a 
honeycomb structure through which liquid 
sodium metal flows at very high velocity; around 
the core there is a blanket of uranium rods to 
catch any neutrons which escape from the core. 
Liquid sodium carries the heat away to heat 
exchangers, and steam is generated in the usual 
way. Small reactors of this kind have operated 
in the United States, Great Britain and Russia, 
and large reactors are now being built in all 
these countries. In the American plant and at 
Dounreay the reactor is encased in a large 
spherical steel vessel so that if the core melted 
all the fission products would be trapped within 
the vessel. 

Breeding Gain.—In a gas-cooled reactor, for 
every 10 uranium 235 atoms disintegrating 
roughly 25 neutrons are created, 10 of which 
must be absorbed in uranium 235. Some con- 
vert uranium 235 to uranium 236, a useless ele- 


Fig. 1 
built by 


refuelling. 


ment, some are captured in graphite, some 
escape, and the rest convert uranium 238 to 
plutonium. In the liquid-metal reactor using 
thorium and uranium 233, 26 neutrons are 


released, but of the 13 which escape, I 1, captured 
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by thorium 232, form fissile uranium 233—more 
uranium than has been destroyed. In the fast 
reactor, 10 plutonium atoms disintegrating cause 
fission of 7 plutonium atoms in the core and 
3 uranium 238 atoms in the blanket, none 
being lost to a moderator, and after slowing 
down a little, 15 neutrons are captured by 
uranium 238 to form plutonium. Thus the 
reactor produces 14 times the amount of fuel it 
burns. 

Nuclear Fusion.—The first hydrogen bomb 
exploded in 1951. The hydrogen bomb depends 
on the fusion of atoms of hydrogen into atoms of 
helium, a nuclear reaction which releases more 
energy than is released when the same weight of 
uranium disintegrates by fission Deuterium 
(heavy hydrogen) can unite to form tritium and 
with tritium can form helium and also neutrons, 
Since the deuterium nuclei are positively charged 
they have to be raised to a high temperature to 
overcome the force of repulsion between them, 
and in the hydrogen bomb this temperature of 
millions of degrees centrigrade is first generated 
by exploding a uranium atomic bomb at the 





Core of SRE (sodium reactor experiment), 2 power reactor being 

Atomics International as part of the American programme. 
The cylindrical tank contains 119 graphite-moderator cans, and coils at 
the top of the cans guide fuel elements into their tube openings during 


Internal gas pressure is equalised by the pipes above the cans. 


centre of a large mass of hydrogen which then 
fuses into helium. In the laboratory we can 
reach the necessary temperatures of millions of 
degrees by other methods. If a large electrical 
current is passed down two parallel wires the 
magnetic field which accompanies the current 
reacts on the current in the wire and forces the 
wires together. The same constricting effect 
occurs in a single fluid and is called the conductor 
** pinch effect.” Use can be made of this effect 
to create very high temperatures in hydrogen 
gas. First a reaction vessel is filled with heavy 


hydrogen. (The vessel has a water jacket 
and an outer jacket of uranium 238.) Then 
a small electric current is passed through it 


to ionise the gas between the electrodes; the 
ionisation almost fills the vessel. Then if a 
switch connecting a very large source of elec- 
tricity to the ionised gas is closed, the current 
flowing in the gas will rise and in doing so the 
ions will be driven to the centre of the channel by 
the pinch effect forces. This in turn causes 
a rapid rise of temperature of the gas and when 
currents of, say, a million amperes are flowing in 
the tube, the temperature in the centre of the 
pinch will be about 1,000,000 deg. C., and at 
this temperature deuterium ions will collide and 
fuse into helium giving out a large amount of 
energy and also emitting neutrons. The radiant 
heat can be used to raise the temperature in the 
water jacket and generate steam, and the neutrons 
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emitted in the reaction can be absorbed by 
uranium atoms thus converting them into the 
valuable fissile element plutonium. The hot 
channel is far removed from the walls of the 
vessel so that the walls do not melt. As the 
current falls the ions are no longer bunched 
together, the temperature falls and the thermo- 
nuclear reaction ceases. Each time the current 
rises to a sufficiently high value the reaction starts 
again. It is necessary to say that the process 
described has not yet been accomplished and it 
may indeed be years before a controlled thermo- 
nuclear reaction is achieved. But when it has 
there will be energy, and to spare, for the entire 
future of the human race, since there are huge 
sources of hydrogen and heavy hydrogen in the 
oceans of the world. 


South of Scotland Station 


Last week we published certain details of the 
nuclear power station to be built by the G.E.C.— 
Simon-Carves Atomic Energy Group for the 
South of Scotland Electricity Board. This 
station will embody a number of novel features, 
some of which we have already described. Others 
are discussed below. The general layout of one 
reactor and its associated plant can be seen from 
Fig. 2, while a sectional view of a reactor and an 
impression of the station as it will appear when 
finished were published on page 794 of our issue 
of December 21, 1956. In addition, a table of 
technical data for the station was published last 
week. 


Double Pressure Vessel 


As is clear from Fig. 2, the reactor core rests 
on support plates on a steel grid which is in turn 
supported on a steel skirt. The grid is formed 
from a large number of steel boiler plates some 
7 ft. in depth arranged in egg-box fashion with a 
thick steel top plate, the space between each sec- 
tion being sufficient to accommodate 36 channels 
of the reactor. On top of the grid structure rests 
a further series of thick steel plates providing an 
accurately levelled surface for the erection of the 
core structure. The core itself is surrounded by 
an inner shell in the form of a cylinder with a 
dome top and open at its lower end. This shell 
is made of relatively thin boiler plate. Com- 
pletely enclosing the core grid and inner shell is 
a spherical pressure vessel 70 ft. in diameter. 
This vessel will be welded on site from steel plates 
3 in. thick. 

Carbon dioxide gas at a pressure of 150 Ib. 
per sq. in. gauge will be blown into the outer 
spherical vessel via eight 5 ft. diameter ducts 
situated at equator level. The cool gas then 
passes downwards between the outer and 
inner vessels, and upwards through the support 
grid and the core channels. The inner vessel is 
made of a silicon-killed mild-steel boiler plate 
and has to withstand only the pressure drop 
across the core of 4 lb. per sq. in. — It is cooled by 
the incoming gas stream and at its hottest point it 
will be at a temperature approximately 130 deg. F. 
(54 deg. C.) below the gas outlet temperature of 
745 deg. F. (396 deg. C.). The selection of the 
steel for the reactor sphere has involved con- 
sideration of three principal criteria: (a) resist- 
ance to deformation by creep at the operating 
temperature, () resistance to failure by brittle 
fracture, and (c) weldability. The choice finally 
fell on the fine-grained aluminium-killed type of 
steel Known commercially as Lowtem or Coltuf 
28. These steels meet the requirements of (/) 
and (c), but their resistance to creep is only about 
half that of silicon-killed boiler plate. 

To achieve the desired combination of all 
three properties, therefore, it was decided to 
construct a double-shell vessel. The thick outer, 
pressure-resistant spherical vessel will be made 
of Coltuf 28, a product of Colvilles Limited, 
and the relatively thin inner shell of creep-resistant 
silicon-killed boiler plate. The sphere will thus 
withstand the gas pressure without being sub- 
jected to the maximum gas outlet temperature. 
In fact under normal running conditions no part 
of the sphere will be at more than 450 deg. F. 
(232 deg. C.) which is well below the creep range 
of the material. 





Shielding Structure 

Completely surrounding the reactor is a con- 
crete biological shield. At the base of the 
reactor the shield is 6 ft. thick, increasing to a 
total thickness of 9 ft. at the sides, while the roof 
shield is 10 ft. 6 in. thick. The 9 ft. side shield 
is split into two parts on two arcs between the 
core and the heat exchangers, yielding ** blimps ~ 
in which the gas coolant ducts are contained. 
The inner walls of the blimps are 4 ft. thick and 
the outer ones 5 ft. thick. The shielding is also 
locally thickened opposite the cold ducts in the 
inner wall. 


Charge and Discharge 

The entire fuel charge and discharge operations 
for each reactor are carried out by a single multi- 
purpose machine working in a shielded chamber 
below the reactor. All operations can be per- 
formed under pressure and while the reactor is on 
load. At no time during the charging and dis- 
charging operations does the controller see the 
machine (except through television monitor 
screens), all movements being remotely controlled 
from a room in the reactor building. It has been 
mentioned before that the steel grid supporting the 


Fig. 2 Cut-away view of 
one of the reactors in the 
G.E.C.—Simon-C arves 
nuclear power station to 
be built for the South 
of Scotland Electricity 
Board. The double pres- 
sure vessel can be seen 
and the fuel charging and 
discharging mechanism, 
which is situated beneath 
the reactor. 


1. Reactor core 
2. Inner steel shell 
3. Spherical pressure vessel 
4. Charge-discharge machine 
5. Charge-discharge stand- 
pipes 
6. Lower concrete shield 
7. Reactor servicing machine 
&. Upper concrete shield 
9. Control-rod standpipes 
10. Hot gas duct 
11. Steam raising unit 
12. Cool gas duct 
13 
1 





Gas circulator 
4. Pipe bridge to turbine hall 


core divides the 3,288 fuel channels into * charge 
groups ~ of 36 channels each. The channels are 
continued downwards through the grid by * fixed 
channel tubes.” In any one charge group, the 
fixed-channel tubes are bent inwards into gentle 
curves so that their open lower ends can be fed 
from a point below the centre of the group. 
Vertically below this centre line is a standpipe for 
each charge group—101 in all. Thus through 
each of these 101 standpipes any one of 36 fuel 
channels in a charge group can be reached by the 
charge machine. The standpipes project upwards 
through the spherical shell and downwards to a 
point just below the biological shield forming the 
roof of the circular charging chamber. The 
lower ends of the standpipes are sealed with a 
steel door protected by a concrete shielding plug. 

Charge Machine.—The charge machine vessel 
is approximately cylindrical, 30 ft. high, and 
capable of withstanding the full gas operating 
pressure. It is seated in a carriage mounted on 
four wheels. The carriage wheels run on tracks 
which are in turn mounted on a _ turntable 
spanning the diameter of the charging chamber. 
The turntable runs on two concentric sets of 
tracks and can rotate through 360 deg. Thus, 
by rotation of the turntable and movement of 
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the carriage along it, the nozzle in the top of 
the charge machine can be aligned directly 
beneath any chosen standpipe. 

Operation.—The first operation of the charge 
machine is to move off the turntable into the 
loading bay in the main reactor building. Above 
this bay is the charge preparation room where 
the components of the replaceable-channel fuel 
element are assembled under clean conditions. 
Five fuel elements, together with a support 
device and empty graphite tube are lowered into 
one tube of a “ magazine tube pair,” which 
consists simply of a long open-ended cylinder 
of polished stainless steel. The empty graphite 
tube ensures that the lowest fuel element is in 
the moderator section of the core and not in 
the surrounding reflector area below. Five 
more elements are then lowered into another 
similar tube, the two being strapped together 
and forming a magazine tube pair containing 
a complete fuel-element charge for one channel. 
The pair of tubes is then guided downwards 
through a hatch in the charge preparation room 
floor into the opening in the top of the charge 
machine. This process can be repeated if 
necessary until several pairs of tubes are sup- 


a 








ported in racks within the machine. The 
magazine itself is shielded by a | ft. thickness of 
lead. The loaded machine is driven back on to 
the turntable and the nozzle positioned below 
the required standpipe. 

tlignment by Television.—Precise alignment to 
within j in. is effected with the aid of two 
television cameras mounted at right angles on 
top of the charge machine. The cameras are 
focused on vertical datum lines on the standpipe 
and the charge machine nozzle, and the position 
of the machine is adjusted until these coincide 
on the television monitors in the control room. 
Clearance between the top of the charge- 
machine nozzle and the bottom of the standpipes 
is about 3 in. This clearance is taken up by 
raising the whole machine on four synchronised 
electrically operated jacks until the surfaces 
abut. The flanges on the two nozzles are then 
clamped together over an O-ring by eight 
carbon dioxide operated piston clamps situated 
radially round the nozzle. The charge machine 
is NOW in position ready for whatever operation 
it is desired to carry out. Under normal reactor 
running conditions th: sequence of operations 
would be the removal of one column of 10 fuel 
elements from a fuel channel followed by the 
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charging of 10 fresh elements into the channel. 
Both these operations would be carried out with 
the reactor on load and under pressure, the gas 
supply to the channel being maintained by a 
positive displacement channel cooling com- 
pressor contained within the charge machine 
pressure vessel. Discharged radioactive fuel 
elements are retained within the machine during 
the re-charging process and are later removed for 
separation of the graphite sleeves from the fuel 
cartridges, the latter being stored in the cooling 
pond. 

Other Operations.—The sequence of operations 
mentioned above deals with the removal of 
irradiated fuel elements from a channel and 
their replacement by fresh fuel elements. This 
will be done either because the channel has 
received its full irradiation or possibly as a 
result of a burst developing in one of the fuel 
elements in the channel. There are two other 
functions which the charge machine will be 
expected to fulfil and these are as follows. 

Axial Inversion.—The process of axial inversion 
consists of removing the partially irradiated fuel 
elements contained in a channel, and re-inserting 
them in a different order such that those elements 
which have been highly irradiated in the centre 
of the core are now located at the ends, and 
vice versa; for example, fuel elements removed in 
the order 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 would be 
re-charged in the order 6, 7, 8, 9, 10, 1, 2, 3, 4, 5. 
This results in the fuel elements in any one 
channel receiving a much more uniform total 
irradiation and considerably increases the burn-up 
of the fuel. 

Group Charge and Discharge.—This process 
enables several channels out of a total number of 
36 in any one charge group to be charged at one 
setting of the charge machine. It is the method 
which would be adopted if it were desired to 
charge the fuel elements in batches; as after a 
change in fuel-element design. Such an operation 
would be carried out under reactor shut-down 
conditions, whereas the other two processes are 
undertaken with the reactor on full load and 
under full gas pressure, an important con- 
sideration for a base-load generating station. 


Reactor Servicing Machine 


The reactor servicing machine takes the form 
of a travelling pressure vessel situated above the 
upper biological shield of the reactor. Its 
primary purpose is to enable planned mainten- 
ance operations to be carried out on the control 
rods and control-rod mechanisms (described and 
illustrated last week) while the reactor is under 
load and pressure. The servicing machine can 
be positioned over any one of the 208 upper 
standpipes by longitudinal and cross _ travel 
motions exactly as in a conventional travelling 
crane. From this one setting the servicing 
machine can also communicate with any of the 
sixteen fuel channels served by each standpipe. 
The machine’s control gear and the control 
console are mounted, together with the pressure 
vessel, on the crab of the machine. The operator 
sits at the control console and is provided with 
local shielding to protect him from the gamma 
activity arising when certain units are removed 
from the reactor. In addition, a limited amount 
of general concrete shielding is applied to the 
vessel of the machine. Use is again made of 
closed-circuit television to supervise the various 
operations. The bottom booms of the main 
travelling bridge of the machine are provided 
with trolley beams on which a pair of 5 ton 
travelling electric hoists are mounted. These 
are used for handling the emergency shut-off 
valve and distance pipe connecting the standpipe 
to the servicing-machine nozzle, and also as 
general purpose cranes covering the area of the 
reactor roof. Apart from its main function 
in maintaining and replacing the control rods 
and control-rod mechanisms, the reactor servicing 
machine is designed to carry out a number of 
other operations of an emergency nature. These 
are described below. 

Recovery of Control Rods.—Should a control- 
rod cable break, the rod will fall freely and come 
to rest on the guide pan. From this position it 


can be retrieved by the servicing machine and 
replaced. 

Ramming of Fuel Elements.—In the event of 
the fuel elements jamming in the channel and 
failing to be discharged in the normal way a 
carbon dioxide operated ram unit can be brought 
into operation at the end of a rotatable telescopic 
tube. This will function in any of the sixteen 
fuel channels which can be reached from one 
control-rod standpipe, and can deliver blows of 
varying intensity on the graphite sleeve of the 
top fuel element. 

Insertion of Thermocouple Fuel Element.— 
Certain fuel elements will be fitted with thermo- 
couples to provide data on the temperature 
distribution within the core. Such elements, 
with their thermocouple leads attached, cannot 
be loaded by the charge machine, and _ will, 
therefore, be inserted with the aid of the telescopic 
tube units in the reactor servicing machine. 

Cutting of Thermocouple Cables.—The thermo- 
couple fuel elements have a special top cap with 
a built-in cutter device; the cutter is operated 
by a carbon dioxide driven percussive hammer 
again mounted on the telescopic tube units of the 
servicing machine. When the thermocouple 
cable has been severed it is wound up and 
disposed of, while the fuel element is left free to 
be discharged in the normal way. 

Handling of Television Equipment.—When the 
reactor has been blown down to atmospheric 
pressure it is possible, by means of the reactor 
servicing machine to lower into the interior a 
special television camera unit. This enables the 
upper part of the inner shell to be examined and 
also the channels of the graphite structure. 

Emergency Removal of Fuel Elements.—I\n 
cases of extreme emergency a special grab attached 
to one of the telescopic tube units can be used to 
discharge fuel elements. Sufficient flexible stain- 
less-steel tubing is provided so that the grab can 
be lowered down through the core of the reactor, 
down the chute and charge tube of the charge 
machine and, if necessary to the bottom of the 
magazine tubes some 135 ft. below. This opera- 
tion would be performed only under shut-down 
conditions, and fuel elements removed singly 
would be placed in a special coffin, lowered down 
a hoist well and conveyed to the cartridge cooling 
pond. 

Servicing of Burst Slag Detection Valves.— 
The 16 way rotary selector valves of the burst 
slug detection system are dealt with on a planned 
maintenance basis in the same way as the control- 
rod mechanisms. The valves are contained within 
the control-rod standpipes and the entire mecha- 
nism can be changed by the servicing machine 
with the reactor under load and pressure. 


General Notes 

Calder Hall 

Sir Christopher Hinton has recently stated 
that the Calder Hall nuclear power station went 
into operation more smoothly and with far less 
trouble than is generally the case in starting up a 
conventional power plant or chemical installation. 
Experience in operating the station for eight 
months has been very favourable and the nuclear 
behaviour has been good. In fact, the critical size 
was less than calculations predicted so that a more 
satisfactory moderator structure might be used 
Reactor No. 2 is operating so that the entire 
“A” station is now supplying power to the grid 
with a total installed capacity of 92 MW. Reac- 
tor No. | has been working 90 per cent. of the 
available hours and not 85 per cent. as envisaged 
so that maintenance work and _ fuel-element 
changing has required less time than anticipated. 
Leakage of carbon dioxide from the system has, 
however, been larger than expected, but is being 
remedied. We hope to give some further points 
from Sir Christopher Hinton’s statement in a 
later article. 
Lecture on Nuclear Generation 

A system operation engineer of the Central 
Electricity Authority, Mr. P. J. Squire, will give 
his views on the British nuclear power pro- 
gramme and its probable effect on the future of 
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the electricity supply system in an illustrated 
lecture *“* Nuclear Generation” to be given in 
the E.L.M.A. Lighting Service Bureau, 2 Savoy- 
hill, London, W.C.2. The lecture, which will be 
delivered on February 19 at 6.30, is to be held 
under the auspices of the Association of Super- 
vising Electrical Engineers. 


Thermonuclear Information Exchange 


Under the agreement for co-operation on the 
civil uses of atomic energy between the Govern- 
ments of the United Kingdom and the United 
States, an exchange of classified and unclassified 
information on research in the field of controlled 
thermonuclear reactions has been agreed. A 
party of scientists from Harwell visited the 
United States in October, 1956, to see and 
discuss work in this field, and a party of scien- 
tists from the United States made a return visit 
in November, 1956, to Harwell and to the 
laboratories of Associated Electrical Industries, 
Limited, where work is being done under contract 
for the Atomic Energy Authority. About ten 
British scientists will take part in a classified 
conference on the subject which has been organ- 
ised by the United States Atomic Energy Com- 
mission in Berkeley, California, starting on 
February 20. 


Glove Box Symposium 

A three-day symposium on glove box design 
and operation will be held at the Atomic Energy 
Research Establishment, Harwell, from Feb- 
ruary 19 to 21, 1957. Among those invited to 
participate are research workers from universities, 
representatives of interested industrial firms and 
delegates from overseas atomic energy organisa- 
tions, in addition to staff of the United Kingdom 
Atomic Energy Authority. The symposium will 
cover the design and operation of both shielded 
and unshielded glove boxes and during the 
conference delegates will be invited to tour typical 
installations in the chemical and metallurgical 
laboratories at Harwell. The need for a sympo- 
sium on this branch of remote handling technique 
stems from the very rapid technical developments 
in this field during the last few years and from 
the importance of glove box methods in the 
development of power reactor technology. Papers 
on the general design of shielded and unshielded 
boxes, on their installation and maintenance, 
and on their applications to chemical, metallur- 
gical and large-scale operations will be among 
those to be presented. The detailed proceedings 
will be published in due course. 

A glove box is a sealed box in which highly 
toxic materials can be safely handled: the boxes 
must therefore be designed to prevent leakage 
of the inside atmosphere into the laboratory 
air and yet to permit ordinary chemical and 
metallurgical operations inside it. If there is no 
penetrating radiation emitted from the materials 
handled then the operations can be performed 
through gloves sealed into the side of the box 
(unshielded box). If the material handled is not 
only highly toxic but also emits penetrating radia- 
tion then the box must be surrounded by a lead 
or concrete shield through which remote handling 
tongs can be operated. Typical applications of 
these glove boxes are in the study of the chemistry 
and metallurgy of plutonium (unshielded boxes) 
and in the metallurgical examination of metal 
specimens after irradiation in a nuclear reactor 
(shielded boxes). 


Isotope Catalogue 

A fourth edition of the catalogue of iso- 
topes is now on sale from the Isotope Divi- 
sion, A.E.R.E., Harwell. The principal section 
of the catalogue consists of a table giving the 
properties and availability of individual pile- 
produced radioisotopes. Both this section and 
the one on cyclotron-produced and stable isotopes 
have been expanded, to cover those materials 
which have become available since the previous 
editions of the catalogue. The remainder of the 
catalogue includes a description of the specialised 
services which the Isotope Division is able to 
provide on request; information on general topics 
such as the control of health hazards and on the 
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preparation of radioisotopes; details of facilities 
offered by the Technological Irradiation Group 
for high-intensity ionising irradiation of materials: 
information on radioactive standards prepared at 
Harwell; and tables of beta and gamma energies 
against half-lives. There is a comprehensive 
index to the contents of the catalogue so that it 
can be readily used for reference. A separate 
catalogue covering naturally radioactive materials, 
long-lived fission products, labelled compounds 
and other materials requiring processing or 
synthesis is obtainable from the Radiochemical 
Centre, Amersham, Buckinghamshire. 


Atoms and Health 

The Royal Society of Health announces that an 
exhibition, ** Atoms and Health,” will be held in 
its Health Exhibition Centre, 90 Buckingham 
Palace-road, London, S.W.1, from March 18 to 
May 31, 1957. The exhibition will be held in 
conjunction with the United Kingdom Atomic 
Energy Authority, and will be open to the public 
on Mondays to Fridays from 10 a.m. to 5 p.m. 


Cranium Production 

The order of uranium producing countries in 
terms of tonnage mined by mid-1957 was given 
by Mr. F. R. Joubin at a recent meeting of the 
Canadian Institute of Mining and Metallurgy as: 
Canada first, with the United States and South 
Africa tying for second place, and not as stated 
in Atomic Review last January 4. The Belgian 
Congo would be third and Australia fourth. 


Pocket Atomic Battery 

A tiny atomic battery has been developed 
which it is said can provide energy for wrist 
The 


watches, radios and other appliances. 
battery, recently demonstrated by the Walter 
Kidde Laboratories and the Elgin National 


Watch Company (both of the United States), 
produces energy for long periods of time and 
requires no shielding against radiation. Rep- 
resentatives of the companies state that the 
cell of the battery employs promethium 147, 
radioactive fission product. 


Atomic Energy in Iran 

Dr. Mahmoud Hessaby, Dean of the Faculty 
of Science in Teheran University and a Senator 
of the Lranian Parliament, visited the United 
Kingdom during the first three weeks of January, 
under the auspices of the British Council. It is 
proposed to set up an atomic research centre in 
his university and the object of Dr. Hessaby’s 
visit was to study British experience in this field 
and to inspect British equipment. 


Road and Space Propulsion 

The fact that nuclear power stations are, at 
least at present, most economical as base load 
plants has led Mr. L. Edgar of the John Thompson 
group of companies to emphasise, in an article in 
The Commercial Motor, the value of battery- 
driven road vehicles. For 14 hours of every 24, 
he states, the supply authority is producing at less 
than SO per cent. of capacity. Thus if large-scale 
use of battery vehicles were adopted, charging of 
batteries could be performed at off-peak hours 
so that not only would the oil problem be 
simplified but a more economic usage of reactor- 
generated electric power would come about. 
Mr. Edgar remarks that the first man to exceed 
60 m.p.h. and 100 k.p.h. on the road was Camille 
Jenatzy, who in 1899 raised the world’s flying 
kilometre record to 65-79 m.p.h. in an electric 
vehicle. 

The use of electric fields to produce thrust by 
the acceleration of ions or charged particles is 
discussed in an article by Mr. R. W. Bussard in a 
paper in the Journal of the British Interplanatary 
Society. The paper presents an analysis of the 
potentialities of particle accelerators as thrust 
producers and correlates their performance with 
the other components of a self-contained system 
for free-space operation. 


Postscript 
Another little bomb won't do us any harm— 
or so we too readily believe 
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Association of Supervising Electrical Engineers 
LONDON 
‘Nuclear Generation,” by P J. Squire 
Lecture. E.L.M.A. Lighting Service Bureau, 
W.C.2. Tues., Feb. 19, 6.30 p.m 
NOTTINGHAM 
“Recent Developments in Winding Wires.” with film, by 
P. Fox. Nottingham Branch. Offices of the East Midlands 
Electricity Board, Smithy-row, Nottingham. Wed., Feb. 20, 
7.30 p.m 
SITTINGBOURNE 
* Electrical Safety,” 
Hotel, Sittingbourne 
SOUTHAMPTON 
* Fluorescent Lamp Maintenance and Fault Finding,” by 
. Stoyle. Southampton Branch. Polygon Hotel, 
Southampton. Thurs., Feb. 21, 8 p.m 


British Institution of Radio Engineers 

CARDIFF 

** Radioactivity and Its Measurement,” by E. W. Pulsford 

South Wales Section. College of Technology and Commerce, 

Cathays Park, Cardiff. Wed., Feb. 20, 6.30 p.m 
EDINBURGH 

“ Field Evaluation Trials of Electronic Equipment,” by H 

Holmes: and “ The Electronic Manipulation of Digits Applied 

to Statistics,” by J. Kyles. Scottish Section. Department ot 

Natural Philosophy, The University, Edinburgh. Fri., Feb. 22 


7 p.m. 


London National 
2 Savoy-hill, 


*by S.J. Emerson. Kent Branch. Coniston 


Thurs., Feb. 21, 8 p.m 


Building Centre 


* Copper Weatherings,”’ 
Association. Wed 


LONDON 
Films 
exhibited by the Copper 
Feb. 20, 12.45 p.m 

Chemical Engineering Group 

BIRMINGHAM 

** Some Aspects of Atomic Energy,”yby C. M. Nicholls. Mid- 


“Copper Flashing” and 
Development 


lands Institute, Paradise-street, Birmingham. Tues., Feb. 19, 
5.30 p.m. 
Chemical Society 
ABERDEEN 
* Use of Photography in Scientific Investigations,” by Dr. J. f 


Padday. Aberdeen Branch. Marischal College, Aberdeen. 
Thurs., Feb. 21, 7.30 p.m 

DURHAM 
* The Study of Fast Reactions,” by R. P. Bell 
Durham Branch. University Science Laboratories, 
road, Durham. Mon., Feb. 18, 5.15 p.m 

LEEDS 
* Silicones and Their Industrial Applications,” by Mr 
Nattrass. Leeds Branc Chemistry Lecture Theatre, The 
University, Leeds. Mon., Feb. 18, 6.30 p.m 

Diesel Engineers and Users Association 

LONDON 
* Pressure Charging of Small Internal-Combustion Engines,” 
by Norman Anderson. Caxton Hall, off Victoria-street, 


Newcastle and 
South- 


S.W.1 Thurs., Feb. 21, 2.30 p.m 
Illuminating Engineering Society 
BIRMINGHAM 
Annual General Meeting. Birmingham Centre. Regent 


House, St. Phillip’s-place, Colmore-row, Birmingham. Fri., 
Feb. 22,6 p.m 
CHELTENHAM 
Discussion on Architectural Subjects. Gloucester and Chelten- 
ham Centre. Fleece Hotel, High-street, Cheltenham. Tues.. 


Feb. 19, 6.30 p.m 


Incorporated Plant Engineers 

BLACKBURN 

‘Application and Maintenance of Centrifugal Pumps.” by 

G. QO. Stevenson. Blackburn Branch. Golden Lion Hotel, 

Blackburn Thurs., Feb 21, 7.30 p.m 
COVENTRY 

Discussion on“ Electronics in Industry.” 

Leofric Hotel, Coventry. Fri., Feb. 22,7 
ROCHESTER 

* Refrigeration Plant: Care and Maintenance,” by R. F. 

Brown. Kent Branch. King’s Head Hotel, High-street, 

Rochester. Wed., Feb. 20, 7 p.m 


Institute of Marine Engineers 


Birmingham Branch 
p.m 


BELFAST 
* Application of Research to the Design of Marine Steam 
Turbines,” by Dr. T. W. F. Brown. Northern Ireland Panel 
College of Technology, Belfast. Tues., Feb. 19, 7.30 p.m 

LIVERPOOL 


* Diesel Hydraulic Propulsion,” by F Merseyside 


J. Mayor 


The address and telephone number of the headquarters of each institution are given below. 


Junior Lecture. Riversdale 
1., Feb. 20, $.30 p.m. 


A Junior Engineer's First Trip to Sea,” by H. C. Gibson. 
Merseyside and North beg Section. Junior Lecture. 
Wallasey Technical College, Wallasey. Wed., Feb. 20, 7 p.m. 


Institute of Metals 


Metals,” by Dr. W. M. Lomer. 

Sheffield Local Section. Engineering Lecture Theatre, St. 

George’s-square, Sheffield, |. Mon., Feb. 18, 7.30 p.m. 
Institution of British Agricultural Engineers 


NOTTINGHAM " 
*Mechanisation of Farm Buildings,” by Frank Henderson. 


East Midlands Centre. Ballroom, Odeon Cinema, Notting- 
ham. Wed., Feb. 20, 7 p.m 


Institution of Chemical Engineers 


and North Western Section 
Technical College, Liverpool. Wed 
WwW Al LASEY 


SHEFFIELD 
* Radiation Damage to 


LONDON s 
* Processing of Nuclear Reactor Fuels,” by R. Spence and 


C.M. Nicholls. Joint meeting with the British Nuclear Energy 
Conference. Roya! Institution, Albemarle-street,W.1. Thurs., 
Feb. 21. 5.30 p.m.* 


MANCHESTER 
** Modern Developments in the Use of Plastics 


Symposium on | 
in the Chemical Industry.” North Western Branch. College 
of Technology, Manchester. Sat., Feb. 23, 2 p.m. 
Institution of Civil Engineers 
LONDON 
"tr G. A: RK. 


** Usk Scheme for the Water Supply of Swansea,” 
Sheppard and L. B. Aylen. Tues., Feb. 19, 5.30 p.m.* 
DERBY 
* Precast Concrete,” by F. Cornelius. East Midlands Asso- 
a. Electricity Showrooms, Derby Tues., Feb. 19 
6.15 
PL Y MOU TH 
* Plant,” by R. H. McGibbon and J. H. Brass. South Western 
Association Duke of Cornwall Hotel, Plymouth. Tues., 
Feb. 19, 6 p.m. 


SHEFFIELD : 
* Recent Developments which Contribute to the Prevention 


of River Pollution,” by M. Lovett. Yorkshire Association. 
Grand Hotel, Sheffield. Fri., Feb. 22, 6.15 p.m 


Institution of Electrical Engineers 


LONDON 
Discussion on * 
Utilisation Field,” 
Feb. 18, 5.30 p.m.* 
‘The Stereosonic Recording and Reproducing System (A 
Two-Channel System for Domestic Tape Records).”” by 
H. A. M. Clark, Dr. G. F. Dutton and P. B. Vanderlyn. 
Radio and Telecommunication Section. Northampton Poly- 
technic, St. John-street, E.C.1. Wed., Feb. 20, 5.30 p.m. 

BIRMINGHAM 
Discussion on 
by R. G. Bellamy, J. Ashmore and C. F. 
Midland Centre. College of Technology, 
Birmingham. Wed., Feb. 20, 6.30 p.m.* 

F ARNBOROUGH 
* Control of Nuclear Reactors.” 
Southern Centre. R.A.E. Technical College, 
Wed., Feb. 20, 7.30 p.m, 

l IVE RPOOL 

* Power System Protection, with Particular Reference to the 
Application of Junction Transistors to Distance Relays’ and 
a Dual-Comparator Mho-type Distance Relay Utilising 
Transistors,” by C. Adamson and L. M. Wedepohl. Mersey 
and North Wales Centre. Liverpool Royal Institution, 
Colquitt-street, Liverpool. Mon., Feb. 18, 6.30 p.m. 

NOTTINGHAM 
* Testing of Boilers and Turbo-Alternators in Power Stations 
of the Central Electricity Authority,” by H. S. Horsman. 
East Midland Centre. College of Arts and Crafts, Waverley- 
street, Nottingham. Tues., Feb. 19, 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

M ANCHESTE R 

Any Questions ** Meeting 
Club, Albert-square, Manchester.  Fri., 

SHEFFIELD 
* Heating by Electricity: Some Design Data,” by G. A. 
Farthing. Yorkshire Branch. Royal Victoria Station Hetel, 
Sheffield. Wed., Feb. 20, 7.30 p.m 


Institution of Locomotive Engineers 
BIRMINGHAM 
‘Carriage Warming,” by F. J. Pepper. Midlands Centre 
Birmingham Exchange and ee Centre, Stephenson- 
place, Birmingham. Wed., Feb , 6.45 p.m. 


The Impact of Radioactive Isotopes on the 
opened by Dr. Denis Taylor. Mon., 


* Engineering Education in Europe,” opened 
Partridge. South 
Gosta Green, 


by R. J. Cox and J. Walker. 
Farnborough. 


Manchester Branch Engineers’ 
Feb. 22, 6.30 p.m. 
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Iluminating Engineering Society, 32 Victoria-street, 
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Institution of Heating and Ventilating Engineers, 49 Cadogan- 
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Institution of Locomotive Engineers, 28 Victoria-street, London, 
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Institution of Mechanical Engineers, | Birdcage-walk, St. James's 
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Institution of Mining and Metallurgy, 44 Portland-place, London, 
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Institution of Production Engineers, 10 
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Institution of Railway Signal Engineers, Euston House, Eversholt- 
street, London, N.W.1. 
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Institution of Structural Engineers, 11 Upper Belgrave-street, 


London, S.W.1. (SLOane 7128,) 

Junior Institution of Engineers, Pepys House, 14 Rochester row, 
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Liverpool Engineering Society, 9 The Temple, 
Liverpool 2. (Central 3717.) 

Manchester Association of Engineers, 18 Booth-street, 
chester 2. (Central 1717.) 
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Bolbec Hall, Newcastle-upon-Tyne |. (Newcastle 20289.) 
Reinforced Concrete Association, 94-98 Petty France, = 
S.W.1. (ABBey 4504.) 

Royal Society, Burlington House, 
(REGent 3335.) 

Royal Society of Arts, John Adam-street, 
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Institution of Mechanical Engineers 
LONDON 
Discussion on “Should Mathematics be a Compulsory 
Examination Subject in National Certificate Schemes? ” 
Education Group. Tues., Feb. 19, 6.45 p.m.* 
* Principles and Applications of Spark Machining,” by D. W 
Rudorff Meeting in conjunction with the Industrial Adminis- 
tration and Engineering Production Group. Fri., Feb. 22. 


6 p.m.* 

BRIGHTON 
“ Vibration of Radio Drilling Machines,” by Dr. D. F. Gallo- 
way. Southern Branch. Technical College, Brighton. Wed., 
Feb. 20, 6.30 p.m x 

BRISTOL 
“ Fuel Burning and Control,”’ by Dr. E. A. Watson. Western 
Branch. Engineering Laboratories, University-walk, Bristol 
Tues., Feb. 19, 7 p.m. ‘ 

IPSWICH 
Thomas Lowe Gray Lecture: “ Salvaging of Ships, with 
Particular Reference to the Empress of Canada,” by Captain 
W.R. Colbeck. Eastern Branch. Great White Horse Hotel, 
Ipswich. Tues., Feb. 19, 7.30 p.m 

MANCHESTER 
“ A Standard Gas Turbine to Burn a Variety of Fuels,” by 
G. B. R. Feilden, J. D. Thorn and M. J. Kemper. North 
Western Branch. Engineers’ Club, Albert-square, Manchester 
Thurs., Feb. 21 6.45 p.m 


Institution of Mining and Metallurgy 
LONDON 
** Development of the Bancroft Mine,” by K. E. Mackay and 
J. D. Johnson; and * Notes on Muscovite Mining in Southern 
Rhodesia,” by A. M. Bensusan. Geological Society, Burling- 
ton House, Piccadilly, W.1.  Thurs., Feb. 21, 5 p.m.* , 


Institution of Production Engineers 
LONDON 
** Properties of Molybdenum Disulphide and Its Applications 
to Production Engineering,” by H. P. Jost. London Section 
Royal Empire Society, Craven street, W.C.2. Thurs., Feb. 21, 
7 p.m 
DERBY 
* Powder Metallurgy,’ by Dr. P. R. Marshall. Derby Section 
Irongates Hotel, Irongate, Derby. Wed., Feb. 20, 7 p.m 
GLASGOW 
** Automatic Transfer Machines,” by F. Griffiths and H. W 
Holbeche. Glasgow Section. 39 Elmbank-crescent, Glasgow, 
“.2. Thurs., Feb. 21, 7.30 p.m 
STOKE-ON-TRENT 
“ British Watch and Clock Production.” by A. W. Marshall 
Stoke-on-Trent Section. Grand Hotel, Hanley, Stoke-on- 
Trent. Mon., Feb. 18, 7.30 p.m 
Institution of Railway Signal Engineers 
LONDON 
“Radio and Television Aids to Railway Operation,” by 
Brigadier E. J.AH. Moffett. Institution of Electrical Engineers, 
Savoy-place, W.C.2. Tues., Feb. 19, 6 p.m.* 


Institution of Structural Engineers 
GLASGOW 
* Allt-Na- Lairige Prestressed-Concrete Dam,” by J. A. Banks 
Scottish Branch. 39 Elmbank-crescent, Glasgow, C.2. Fri., 
Feb. 22, 7.15 p.m 


Junior Institution of Engineers 
LONDON 


“Soap Making and Finishing Plant,” by N. J. King. Fri., 
Feb. 22, 7 p.m.* 
Liverpool Engineering Society 
LIVERPOOL 
“ Analysis of Prestressed-Concrete Structural Members,” by 
Dr. P. B. Morice. Joint Meeting with the Institution of Civil 
Engineers. Wed., Feb. 20, 6 p.m 


Manchester Association of Engineers 
MANCHESTER 
* Photography in Engineering,” by Dr. L. Mullins. Engineers 
Club, Albert-square, Manchester. Fri., Feb. 22, 6.45 p.m 


North East Coast Institution of Engineers and 
Shipbuilders 
NEWCASTLE-UPON-TYNE 
**Modern Marine Steam Turbine Feed Systems” by Com- 
mander A. D. Bonny. Mining Institute, Newcastie-upon- 
Tyne. Fri., Feb. 22, 6.15 p.m 


Reinforced Concrete Association 
BIRMINGHAM 
“ Revision of Code of Practice on Normal Reinforced Con- 
crete in Buildings,” by W. C. Andrews. Midland Counties 
Branch. James Watt Memorial Institute, Birmingham. Fri., 
Feb. 22, 6 p.m.* 
Royal Society 
LONDON 
Discussion on “ Work-Hardening and Fatigue of Metals 
opened by Professor N. F. Mott Thurs., Feb. 21, 10.30 a.m 


Royal Society of Arts 


LONDON 
* Lighting in Outside Life and Work,’ by J. M. Waldram 


Mon., Feb. 18, 6 p.m 
Royal Statistical Society 


LONDON 
* Economical Acceptance Sampling Schemes.” by G. Horsnel! 
London School of Hygiene, Keppel-street, W.C.1. Wed., 


Feb. 20, 5.15 p.m.* 


Society of Chemical Industry 


LONDON 
* Theory and Practice in Potential Measurements for Cathodic 
Protection,” by P. W. Heselgrave. We Feb. 20, 6.30 p.m.* 


MEASURING BY ELECTRICAL 


METHODS 
TRANSFORMER BRIDGE PERMITS REMOTE READING 


There are many instances where measurements 
can be made electrically with great advantage. 
A typical example is the measurement of mech- 
anical displacement. The displacement of a 
small plate in a cylinder wall enables the rapid 
variations of pressure in an internal combustion 
engine to be accurately measured. Similarly, the 
variation of the displacement of a probe with 
respect to a tube wall can, when accurately 
measured electrically, allow irregularities of two 
micro-inches to be measured. 

Such electrical measurements are based on the 
accurate determination of a parameter such as 
capacitance or resistance. In the laboratory 
these measurements are fairly easy; in factories 
new problems appear. It is often preferable to 
make the measurement in situ, and consequently 
an appreciable length of cable is introduced 
between the object being measured and the actual 
measuring instrument. Sometimes such cable 
can be tolerated; more often it cannot. A general 
way of overcoming the problem is to use a form 
of electrical network in which the electrical 
cable appears as an element with no ultimate 
effect on the measurement. The simplest 
electrical network is the two-terminal network. 
In its simplest form it consists of a single com- 
ponent such as a capacitor. If such a component 
is used for measurement then stray variations in 
the cable must be very much smaller than the 
variation to be measured, since it is inevitable 
in such a system that the cable capacitance is 
measured. Often, however, the stray variations 
are large, and to overcome the problem three- 
terminal networks are employed which have 
one input, one output, and one common ter- 
minal. In practice, such networks are used in 
conjunction with a transformer bridge circuit. 
The component which is being measured appears 
across the input-output terminals and the 
impedances of the two cables appear across 
the input-common and the output-common 


terminals separately. With ideal transformers 
in the bridge, the circuitry is so designed that 
cable impedances can cause no error in measure- 
ment. Their effect is restricted to reducing the 
off-balance sensitivity, and this can be overcome 
by increasing the detector gain. 

The heart of this measuring technique is 
the transformer bridge. Such a bridge when 
carefully designed can be very accurate, and 
an interesting example is the Wayne Kerr 
universal bridge type B.221. It is a transformer 
ratio-arm bridge that provides facilities for 
the measurement of two-terminal impedance 
and three or four-terminal transfer admittance, 
over a wide range of values, at a constant 
frequency of 10,000 radians per sec. As will be 
seen from the illustration, the mechanism for the 
display of the cyphers, decimals, and units of 
measurement provides a very clear and un- 
ambiguous reading, with no bother about 
multiplying factors. The basic range of the 


221 


instrument covers impedances from 10,000 
megohms to 10 ohms, but the range may be 
extended to 50 micro-ohms by the use of the 
low impedance adaptor. Additional adaptors 
have been designed for the measurement of 
conductivity, dielectric constant, and loss factor 
of solids and liquids. The bridge allows 
measurements in all four quadrants of the com- 
plex plane and will consequently measure the 
transfer impedance of almost any network. 
Where the parameter under test is independent 
of frequency—such as capacitance and resistance 

the absolute long-term accuracy is better than 
} per cent. If the four internal standards are 
checked periodically an accuracy of 0-1 per cent. 
can be obtained. The internal oscillator is set 
to within | per cent. of 1,592 c.p.s. and if the full 
accuracy of the standards is required, the 
frequency must be checked. 

The capacitance range is from 0-0002 pica- 
farad to 10 microfarad. The measurement of 
mechanical displacement generally is made by 
measuring capacitance, and although the total 
probe capacitance will vary with the form of 
probe required, the bridge will be able to measure 
very small displacements easily Similarly, 
dielectric-constant measurements can be made 
to a high degree of accuracy. One of the 
advantages of the B.221 is that these measurements 
can be made on components when they are wired 
in a Circuit Or On to a piece of equipment. Also 
stray capacitances associated with the wiring, 
switches, valve holders, etc., may be determined. 
The use of the three-terminal bridge for liquid 
conductivity measurements has interesting possi- 
bilities, because the flow lines can be precisely 
determined. A _ three-electrode cell is entirely 
free from the spurious effects that are normally 
unavoidable with a two-electrode cell. Also, the 
range of measurement is considerably extended 
It is, for instance, possible to make a very simple 
cell that has no liquid-to-metal boundaries and 
that will work in the range 10°’ to 10°"? mhos 
The bridge is made by the Wayne Kerr Labora- 
tories, Limited, New Malden, Surrey. 
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SMELTING OF NICKEL ORES 


The second in a series of three produced by 
the International Nickel Company of Canada 
Limited, a sound cinema film in colour was 
shown recently for the first time in this country 
at the head office of the Mond Nickel Company 
Limited, at Thames House, Millbank, London, 
S.W.1. The film, entitled ** Milling and Smelting 
the Sudbury Nickel Ores,” was taken at Copper 
Cliff and other works of the company in the 
Sudbury area of Ontario, Canada. The film, 
which takes 54 minutes to run, depicts the 
intricate processes by which nickel and copper, 
iron and other elements are extracted from the 
Sudbury ores. It covers all the stages in the 
milling and smelting operations, commencing 
where the first film in the series, ** Mining for 
Nickel,” ended, until the metals are finally 
either dispatched to industry or sent to the 
company’s refineries for further treatment. 





The display panel of the B.221 universal bridge allows clear and unambiguous reading of cyphers, 
decimals and units of measurement and removes the need for multiplying factors. 














In Parliament 


WORKERS BETTER OFF 


A certain amount of discussion took place in 
the House of Commons last week on wages and 
the purchasing power of the pound, in relation 
to the effect of these changes on the well-being 
of industrial employees. 

In reply to Mr. John Hall (Conservative), who 
raised these problems, Mr. Nigel Birch, Economic 
Secretary to the Treasury, said that, between 
July, 1945, and April, 1951, the average earnings 
of adult male wage earners increased by 32 per 
cent. and that, during the same period, the index 
of prices of consumer goods and services rose 
by 33 per cent. Between April, 1951, and April, 
1956, average earnings rose 13 per cent. more 
than the level of the index of retail prices had. 

The average weekly earnings of adult male 
wage earners, in the industries covered by the 
earnings inquiries conducted by the Ministry 
of Labour and National Service, amounted to 
£11 15s. 4d. in April, 1956. The corresponding 
figure in October, 1938, was £3 19s. Od., and the 
increase since then in the prices of consumer 
goods and services was estimated at 168 per cent. 
The average earnings of 1938 might thus be 
estimated to have the same purchasing power as 
£9 Ss. Od. in April, 1956. 

Mr. Hall said that this evidence of the increase 
in the rate of the purchasing power of industrial 
wages, under the present administration, would 
be generally welcomed. He pointed out, how- 
ever, that the improved purchasing power of the 
industrial worker had not been met by any 
similar increase in the standard of living, or in 
the purchasing power, of the professional and 
executive classes. He considered that it was the 
knowledge of this fact which was encouraging 
so many of Britain’s more able young men to 
emigrate. 

WHAT THE POUND BUYS 

The estimated annual cost of the increases in 
the incomes of Britain’s industrial employees 
during recent years was very substantial. Mr. 
Birch told Mr. Henry A. Price (Conservative) 
that, as shown in Table 2 of the White Paper on 
National Income and Expenditure, 1956, the 
increase in the country’s total wage bill in each 
of the years 1950 to 1955, as compared with the 
previous year was: 1950 to 1951, £500 million; 
1951 to 1952, £345 million; 1952 to 1953, 
£320 million; 1953 to 1954, £415 million; and 
1954 to 1955, £560 million. 

Later, Mr. J. Enoch Powell, the Financial 
Secretary to the Treasury, informed the House 
that the commencing salary of a higher executive 
officer in the Civil Service was £550 in 1939. 
For a married man with one child, the equivalent 
salary at the present time, to compensate for 
increases in the cost of living and higher taxation, 
would be £1,733. In fact, the commencing 
salary for that grade was now £1,055. He agreed 
with Mr. Price that it was clear from this state- 
ment that there had been a deterioration of about 
40 per cent. in the standard of living of these 
officials. 

LOSSES ON RUNNING AIRPORTS 

The Minister of Transport and Civil Aviation 
was asked by Mr. G. R. Strauss (Labour) for 
information regarding the steps being taken to 
meet the recommendations of the Select Com- 
mittee on Estimates regarding losses incurred in 
the running of Britain’s airports. Mr. Harold 
Watkinson said that his comments on_ the 
Select Committee’s recommendations would be 
found in appendix I to the First Special Report 
of the Committee. The most important of those 
recommendations was that landing fees should 
be increased. 

Because British aircraft paid landing fees 
abroad, unilateral action by Britain to increase 
charges might cause repercussions which would 
injure British interests and adversely affect the 
country’s balance of payments. For these 
reasons, Mr. Watkinson said, he had preferred 
to wait for the report of the International 


Conference on Aircraft Charges, which he was 
now engaged in studying, before taking any 
steps to increase the fees at airports. There 
would certainly have to be increases but the 
pattern of the increases also needed to be fully 
considered, so that they might not fall unfairly 
on any particular section of the air transport 
industry. The Minister expressed his complete 
agreement with a suggestion by Mr. Strauss that 
the large and efficient airports, on which a great 
deal of public money had been spent, should be 
made self-supporting as soon as possible, and 
not remain a burden on public funds. 

Mr. Frank Beswick (Labour/Co-operative) 
invited Mr. Watkinson to give further con- 
sideration to the Committee’s recommendation 
that there should be trading accounts for the 
airports, and expressed the hope that the note 
which the Minister proposed to append to his 
departmental Estimates would be a very complete 
one and that full trading accounts would be 
published as promptly as possible. Mr. Watkin- 
son replied that he would certainly look into the 
question of issuing trading accounts as, he was 
most anxious that the running of the airports 
should be made as commercial a transaction as 
possible. 

HELICOPTER AIR STATIONS 

A number of sites in the London area, possibly 
suitable for consideration as helicopter air 
stations, had been examined by his Department, 
Mr. Watkinson stated, but a decision could not 
be taken until more particulars were known 
regarding the operating characteristics of the 
twin-engined transport helicopters now being 
developed, and the extent of the demand for air 
stations of the kind mentioned. The idea of a 
landing site on the River Thames had not been 
abandoned. Outside London, the provision of 
air stations was primarily the concern of local 
authorities, but his Department would continue 
to supply technical data as it became available. 

He agreed with Mr. J. W. W. Peyton (Con- 
servative) that this country, with its great density 
of population, was eminently fitted for the use 
of helicopters on a large scale. The Department 
was keeping in close touch with the producers 
of helicopters. The main difficulty was that 
what looked like the first really efficient passenger- 
carrying helicopter was still some years away. 

USING THE SEVERN BARRAGE 

The possibility of obtaining power by the use 
of the Severn Barrage was raised again by Mr. 
Ellis Smith (Labour). He inquired whether Mr. 
Reginald Maudling, the Paymaster-General, had 
had his attention drawn to the reference, on 
page 75 of volume | of the Proceedings of the 
International Conference on Peaceful Uses of 
Atomic Energy, to the Severn Estuary as a 
favourable site for a tidal power plant. Mr. 
Maudling said that he was aware of this reference 
and that there was nothing to add to the answer 
given to Mr. Smith on July 30, 1956. 

On that occasion, Mr. David Renton, Parlia- 
mentary Secretary to the Ministry of Fuel and 
Power, told Mr. Smith that the results of recent 
research into the Severn Barrage project were 
discouraging and that, as far as was known, no 
other tidal inlet offered any better prospects. 
The physical difficulties attached to the Severn 
Barrage project were immense, owing to the 
tremendous amount of silting which took place 
with each incoming tide. 


TRANS-AFRICAN OIL PIPELINE 


Problems relating to the provision of transport 
to the United Kingdom of Middle East oil, other 
than through the Suez Canal, were raised by 
Mr. G. Nabarro (Conservative). He asked the 
Prime Minister if he would make a statement as 
to what steps he was taking, in consultation with 
Commonwealth Governments, to investigate the 
strategical, economic, technical and _ financial 
considerations inherent in building an all-British 
trans-African oil pipeline, the construction of large 
oil tankers, and other similar arrangements, to 
circumvent the transportation of oil through the 
Canal. Mr. Harold Macmillan said that the 
Government were studying the long-term problem 
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of the transport of oil to this country from the 
Persian Gulf by the best means, and that Com- 
monwealth Governments would be consulted as 
appropriate. So far as a pipeline across Africa 
was concerned, however, the cost of constructing 
and operating such a project would outweigh 
any advantages it might offer. He hoped to 
make an early statement on the topic generally. 


DECLINE IN TECHNOLOGICAL STUDENTS 


The numbers of full-time students taking 
courses in technology in the University of Wales 
during each of the four years 1947-48, 1949-50, 
1953-54, and 1955-56, were 507, 489, 360 and 
380, respectively, according to information given 
by Mr. Powell to Mr. T. George Thomas 
(Labour). Mr. Powell added, however, that, by 
the year 1956-57, the number of such students 
had risen to 477, which represented an increase 
since 1953-54 of 32 per cent. for Wales, as against 
an average increase of only 23 per cent. for Great 
Britain. He was informed that the decline in 
numbers during the years 1947 to 1953 was the 
automatic result of the extra numbers of ex- 
Service men in the years immediately after the 
war passing out of the university. 

As to giving assistance to the University of 
Wales to further increase the number of full-time 
technological students studying there, the dis- 
tribution of the Government's grants, as between 
the various universities, was primarily a matter 
for the University Grants Committee. At the 
same time, Mr. Powell said, he was sure that the 
question of aid for the University of Wales would 
be carefully borne in mind by the committee. 


Supply of Graduate Science Teachers 

The Parliamentary Secretary to the Ministry 
of Education was asked by Mr. Gilbert Longden 
(Conservative) whether he was satisfied that the 
necessary increases in the numbers of mathe- 
matics and science graduates on the teaching 
staffs of secondary maintained schools, between 
the present time and 1961, would be achieved. 
Sir Edward Boyle, Bt., replied that the Minister 
of Education, Lord Hailsham, was by no means 
satisfied on this point. He desired to consider, 
in consultation with local education authorities, 
the universities and other employers of science 
graduates, how the rate of increase could be 
improved; but he was not yet in a position to 
make any further statement on the subject. 


Dartford-Purfleet Tunnel 


Proposals for the construction of a tunnel 
across the River Thames, from Dartford to 
Purfleet, after many years of consideration and 
planning, are at last to bear fruit. Mr. Sydney 
Irving (Labour/Co-operative) was informed by 
Mr. Harold Watkinson that excavation work in 
connection with the undertaking was expected to 
commence next month. 


Non-Traditional Road Construction 


In reply to another question by Mr. Irving, 
about the employment of non-traditional methods 
of road construction, Mr. Watkinson said that 
nine sections of new trunk roads, involving a 
total length of 5-41 miles, were completed during 
the calendar year 1956. In two cases, for a total 
length of 1-36 miles, stabilised soil foundations 
were used. 

Wage Payments by Cheque 

A plea for the introduction of legislation to 
amend the Truck Acts so as to enable employers 
to pay wages by cheque, was put forward 
by Mr. R. Harris (Conservative). Mr. Lain 
Macleod said that he was still considering what 
should be done in this connection in the light of 
the views expressed by the Ministry’s National 
Joint Advisory Council on January 23 last. 


Nuclear Physics Research 


Mr. J. Enoch Powell told Mr. E. G. Fletcher 
(Labour) that a statement would be made “ very 
shortly” by the Chancellor of the Exchequer re- 
garding the steps being taken for the establishment 
of a national centre for nuclear physics, where 
the Atomic Energy Authority and the universities 
could co-operate on research problems. 
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TRAINING NAVAL ARCHITECTS 
AND MARINE ENGINEERS 


I.N.A. Symposium Records Shortages of Schools and Students 


A one-day symposium ‘“ The Education and 
Training of Naval Architects and Marine 
Engineers’ was held by the Institution of 
Naval Architects on February 6, in the Weir 
Lecture Hall at the Institution’s headquarters, 
10 Upper Belgrave-street, S.W.1. 

As a basis for the discussion, six papers were 
presented. These were: “A New Deal for 
Naval Architecture in University Education, 
and a few Related Professional Questions,” by 
Professor E. V. Telfer, D.Sc., Ph.D.: two papers 
on “ University Education and Training of 
Naval Architects,” by Professor A. M. Robb, 
D.Sc., and Professor L. C. Burrill, M.Sc., Ph.D., 
respectively; “* The Selection, Education and 
Training of Officers for the Royal Corps of Naval 
Constructors,” by Professor S. J. Palmer, 
O.B.E., R.C.N.C.;  “ Training of Engineer 
Officers in the Royal Navy,” by Captain I. G. 
Aylen, O.B.E., D.S.C., R.N.; and * The Training 
of Engineers for the Merchant Navy,” by Dr. 
S. F. Dorey, C.B.E., F.R.S. The papers were 
presented by their authors in brief introductions 
only, to allow the maximum time for discussion. 


DEMAND FOR MORE SCHOOLS 

Dr. Telfer’s paper compared the present situa- 
tion with that obtaining in 1939, when a Com- 
mittee of the Institution produced a Report “ on 
the Education, Training and Employment of 
Youths and Apprentices for the Executive 
Grades of the Shipbuilding Industry.” This 
Report was printed as an appendix to the paper. 
At that time there were Chairs of Naval Archi- 
tecture at Glasgow, Newcastle-upon-Tyne and 
Liverpool but since then the course at Liverpool 
has been discontinued. Dr. Telfer considered 
that the present facilities were inadequate to the 
needs of the industry, and compared unfavourably 
with those in other countries; for instance, Japan 
and Western Germany, the present leaders in 
output of tonnage, each had three to four times 
as many professors as the United Kingdom. 
He proposed that five new schools of naval 
architecture should be established by a revival 
of the Liverpool school, the development of the 
facilities at Queen’s University, Belfast, an entirely 
new school in Scotland (at St. Andrews and 
Dundee, or Aberdeen, or Edinburgh), another 
new school at London University, and one at 
Cambridge. They would not be _ intended 
merely to duplicate existing facilities, but should 
have ** extreme individuality and by such develop 
a co-operative rivalry stimulating the whole 
subject and profession,” treating the subject 
from the standpoint of the user as well as the 
producer of ships. Further, he suggested that the 
Institution should sponsor and found an inter- 
national conference of professors in naval archi- 
tecture, to examine all the pedagogical issues 
involved, and to formulate a standard presenta- 
tion of first principles and seek to improve the 
* nutting-over efficiency ” of those who taught 
them. As a step towards this end, students 
might be provided with “first-class notes in 
printed loose-leaf form,” which they could 
interleave with their own notes of their own 
professors’ presentation of the lectures. _ 

Professor Robb’s paper dealt in detail with the 
four-years course in naval architecture leading to 
a degree (actually, in Engineering) at the Uni- 
versity of Glasgow. He emphasised the special 
conditions of entry at Glasgow, which required 
a language other than English and, for the 
Faculty of Engineering, a pass in mathematics 
on the higher standard or at advanced level. 
The curriculum was based on the “ sandwich 
system,” with theoretical and practical training 
alternating in periods of about six months. 
Most of the first-year students were either junior 
apprentices or came straight from school; 
there was no insistence that an applicant should 
have worked in a shipyard before admission. 


Those coming straight from school could usually 
be introduced to a shipyard, and an apprentice- 
ship, at the end of the first session; in arranging 
such facilities, the Clyde Shipbuilders’ Asso- 
ciation were very helpful, though most of the 
Clyde shipbuilders seemed to prefer apprentices 
to have a year in the yard before going on to the 
university course. The suggestion that a uni- 
versity course should be preceded by a period 
of “sandwich” training seemed to deserve 
consideration; in effect, the University would 
then take the pick of those who had been taught 
* how,” in an endeavour to lead them to under- 
stand “ why.” Incidentally, a rough indication 
of the distinction between a technical college 
and a university might be that in the former the 
emphasis was on “ knowing how” and in the 
latter on “ understanding why.” It might be 
questioned, however, whether the “ sandwich ” 
training before the university course would alone 
provide adequate practical training, or could be 
made adequate. There were signs that industry 
might not fully recognise its responsibility for the 
training of potential managerial staff; was it 
possible, he asked, to intensify the practical 
training, and so to integrate it with the technical 
training that, in not too long a period, the trainee 
might be adequately equipped for development 
from the foundation provided ? 

Professor Burrill premised that there were four 
major requirements for a good naval architect. 
The first was a clear understanding of the funda- 
mental principles of applied science, especially 
those applicable to ships and_ shipbuilding; 
secondly, a wide and detailed knowledge of 
existing practice in shipbuilding, and of the 
structural arrangements of ships; thirdly, actual 
personal experience in applying accepted methods 
to the design, construction or running of ships, 
and the day-to-day work of a shipyard; and 
fourthly, * which is perhaps the most important,” 
an attitude of mind, an aptitude for tackling 
new technical problems and finding a satisfactory 
working solution in line with immediate require- 
ments. Having qualified, the naval architect 
could make his career in various fields—design, 
construction, research, the Royal Corps of Naval 
Constructors, surveying, ship operation § or 
repair, etc. The course at King’s College, in the 
University of Durham, which Professor Burrill 
described, was designed, he stated, to introduce 
the student mainly to the fundamental and 
theoretical considerations which were necessary 
as a background to future development. Practical 
training should begin as early as possible and 
should be as varied as possible; preferably, 
some shipyard experience should precede entry 
into the University. 

R.C.N.C. AND THE NAVY 

Professor Palmer’s paper described at some 
length the course at the Royal Naval College, 
Greenwich, and, more briefly, the preliminary 
training available in the Constructors’ Training 
Office in Devonport Dockyard, and at the Royal 
Naval Engineering College, Plymouth. A naval 
constructor, he said, received a very thorough 
training, leading to a succession of responsible 
posts, all full of interest, so that he generally 
had a varied and professionally satisfying career. 
Moreover, the salaries paid to the Royal Corps of 
Naval Constructors were the highest in the 
professional Civil Service. Yet, for some reason, 
there had been so few suitable candidates since 
the war that the Admiralty had been able to 
enter only about half the number wanted. The 
main sources of recruitment had been the 
Dockyard colleges and the universities, but the 
Dockyard entries had been affected by changes in 
the national education system, which enabled 
more boys from grammar schools to go to 
universities; and the university graduates were 
daunted by the prospect of three more years of 
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“tough academic training,’ and possibly could 
obtain better starting salaries from _ private 
engineering firms. Two changes in policy had 
been made, therefore: more student apprentices 
were being taken into the Royal Dockyards, 
and provision had been made for direct entry 
into the Royal Corps from the public and 
grammar schools of boys between 18 and 194 
Their educational standard must be similar to 
that required for entry into a university. It 
was hoped that this scheme would attract many 
boys who otherwise would go to a university to 
study mechanical science or engineering, as the 
training compared favourably with that of any 
honours degree course. 

Captain Aylen, who is Assistant Engineer-in- 
Chief (Personnel) at the Admiralty, said that the 
far-reaching changes in the officer structure of the 
Royal Navy, announced last year, had necessi- 
tated changes in the schemes of training; but 
the basic principles remained, and the professional 
standards would not be altered in any way. The 
requirement was that an officer should receive 
full professional training and be given the 
opportunity, early in his career, to obtain a 
knowledge of all sides of ship life, technical 
and human, so that he might later be able to play 
a larger part in the administration of the Service. 
The training was devised to bring out the neces- 
sary qualities. It was essential that the early 
training in fundamentals as a mechanical engineer 
should not be obscured by a welter of practical 
detail; the trend towards specialisation became 
more and more compelling, but it must be resisted 
if the senior technical officer was to play an 
increasing part in the general administration of 
the Navy. Though the technical standard of 
a Service could not rise above that of the industry 
on which it depended, the use to which the 
achievements of industry were put in development 
and design for the Navy was the responsibility of 
its technical officers; and under the guidance 
of naval engineer officers some conspicuously 
successful projects had been carried through— 
e.g., the Deltic lightweight Diesel engine, the 
steam catapult, and the gas-turbine propelling 
machinery of H.M.S. Grey Goose. It was the 
policy of the Board of Admiralty to encourage 
to the utmost the employment of advanced 
methods of propulsion and new weapons, and 
their acceptance of the concept of a General List 
of officers showed their appreciation of the 
value of technical officers in the past, and the 
trust that they placed in them for the future. 

ADVANTAGES OF APPRENTICESHIP 

Dr. Dorey, who gave his paper on the invita- 
tion of the Institute of Marine Engineers, con- 
sidered that there was no better training for a 
mechanical engineer than a well-organised appren- 
ticeship in a first-class marine engineering works. 
Such an apprenticeship, lasting five years and 
backed by five years of evening classes, up to the 
level of the Ordinary National Certificate, was 
the most fruitful source for the future supply 
of marine engineers. The sandwich-system stu- 
dent did not normally proceed to sea, and as 
marine engineering firms in general did not offer 
him much encouragement, he naturally turned 
to some other branch of mechanical engineering. 
The apprentice should obtain as broad an experi- 
ence as possible of the various engineering trades 
during his five years, which should include some 
time in the machine shops and boiler shop; if 
possible, pattern shop and foundry; and six to 
twelve months in the drawing office, preferably 
at the end of his apprenticeship. Evening tech- 
nical school should be attended throughout the 
apprenticeship, with day release part-time, ending 
with at least an Ordinary National Certificate. 
With such a training, a young man of 21-22 
should be competent to go to sea in any modern 
ship of good class as an engineer officer, and in 
due course obtain his Ministry of Transport 
certificates without difficulty. It was very desir- 
able, however, if he was to be induced to remain 
at sea, that the standard of seagoing life should 
be made comparable in all possible respects with 
the standard of life on shore in an equivalent 
position, 

To be continued. 
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THE HUMAN ELEMENT 


THE WAGES OF VIRTUE 


The tragi-comedy of the man who would never 
tell a lie or who was so helpful to everyone that he 
finished up as a public nuisance has been fully 
exploited in literature and entertainment. He 
who pursues a moral issue to its logical conclusion 
without respect to changing circumstances does 
so at his own peril. An example of this sort 
of thing has recently occurred in industry. 

A worker who went back to make good a job 
he had botched during the day was tried for 
breaking and entering a factory by night. The 
case was dismissed once the facts were known. 
The management were satisfied that the man, a 
Spaniard, had acted entirely in good faith. Is it 
because English laws are intended for Englishmen 

who can be relied on never to do anything so 
remarkable as be over-conscientious? Or can 
the law not cope with the man who has no dash 
of practical immorality in his make-up? It is 
quite certain that neither British law nor the 
management text-books have ever specifically 
provided for the worker who would defy the 
law in order to be efficient. It points the need 
for a management book on the relation of effi- 
ciency to morality. Only the economists and 
philosophers have argued about it so far. 

It may, of course, be that the whole affair is 
much simpler than that. Being a Spaniard the 
man has never been in the British Army. He 
will not have heard the sergeant-major’s dictum, 
** Them as is keen gets fell in first.” 
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Symbolic Mr. McLoughlin 


Mr. McLoughlin has become the shop steward 
symbol of thoroughly bad labour-management 
relations. He broke the rules by calling an 
unofficial strike “in defiance of the agreed dis- 
putes procedure.” He was dismissed to make 
it plain to all at Briggs’ and at Ford’s that the 
management were intent on exerting industrial 
discipline in their plants. The Amalgamated 
Engineering Union agree that the management's 
action was justified but pleaded with the manage- 
ment for Mr. McLoughlin’s reinstatement on the 
grounds that “it could help towards a better 
understanding.” The reply was that it would 
have precisely the opposite effect, and the request 
was turned down. 

The matter is not to rest there. Leaders of 
the 21 unions with members at Ford’s plants met 
last weekend to consider the next move in the 
dispute. The A.E.U. suggested a meeting of the 
National Joint Negotiating Council for this week 
and this was agreed. The Briggs’ shop stewards 
committee are urging that an official strike should 
be called. Some unions will oppose it, notably 
the N.U.G.M.W., but it may yet come to this. 

Why should a breach of discipline be condoned 
by so many and the man concerned be the subject 
of such intense union activity? The answer is 
partly provided by the Municipal Workers’ call 
for an official inquiry into labour relations at 
Briggs’. The management say they would wel- 
come this. In the past two years Briggs’ have 
averaged a strike every other day. This appalling 
state of affairs requires an immediate and full 
inquiry, not an official strike. That the feeling 
for Mr. McLoughlin should be so strong as to 
set off the most elaborate trade-union procedure 
suggests that much is wrong at the plant, much 
more than his dismissal can put right. 
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Self-Respect for Engineers 


At long last a distinguished man of letters has 
ungrudgingly acknowledged that engineering, 
as a subject for university study, is *‘ a discipline 
as good as any other.” He might well have 


added that it is better than most. Engineers 
themselves have known from time immemorial— 
or, at least, ever since they became distinguishable 
from lesser mortals—that the tenets of their 
craft were fundamental precepts upon which a 
civilised life, both profound and useful, if not 
leisured, could be built. But a new era in the 
status of the profession seems about to begin 
when a leader in university life—and not an 
engineer—is prepared to describe the establish- 
ment at Cambridge of engineering studies, in 
1890, as “half a century too late’; and, for 
good measure, in reference to Oxford and the 
smallness of its engineering school, that ** social 
and pedantic snobbery has been stronger there 
than anywhere else in England.” 

The speaker responsible for these liberal senti- 
ments was no less than Sir Ifor Evans, Provost 
of University College, London, when giving 
the third Graham Clark lecture _ before 
members of the three senior Institutions. In 
regretting the belated development of engineering 
departments in the universities—new as well 
as old—Sir Ifor said that the country would 
have to “ pay for past neglect ~*~ and that ** the 
situation could not be adjusted overnight by the 
agitated debates of politicians fluttering like 
frightened birds in the wind of their own 
rhetoric.” At his own college (where engi- 
neering teaching now has more than a century 
and a quarter of tradition behind it) plans were 
now well advanced for doubling the size of the 
engineering faculty and Sir Ifor paid tribute to 
industry, which had given more than £350,000 
towards the cost. 

Of the methods of procuring more recruits 
to the profession, Sir Ifor said that it required 
a change of the nation’s conception of the 
importance of industry and of technical training 
for industry. Our young men—and the lecturer 
did not forget to include our young women— 
had to be made to feel a pride in these studies 
which were a part of those activities through 
which man had conducted his only partially 
completed conquest of the forces of nature. 
The great opportunities of this wonderful 
profession were not known in the _ schools. 
The solution was a public relations task of a 
major character to which each of the three 
Institutions could contribute individually; but, 
moreover, it was one on which they should take 
united action, associating with their efforts 
those of the active, if slightly smaller, specialised 
bodies. 


=: fF F 


Oil: Where it Hurts 


General January and General February are 
traditional allies of the Russians but they have 
been somewhat reluctant to help Russia’s new 
allies the Egyptians. There are growing signs 
that the mild winter in western Europe is reducing 
considerably the impact of the oil shortage on 
industry and on the comfort of the general 
public. Denmark has already abolished petrol 
rationing and the fuel shortage has been less 
serious in Scandinavian countries (which are 
heavily dependent on oil for central heating) 
than had been expected. 

Nearer home, the effect of the shortage on 
unemployment seems to be declining. In the 
week before last, the number working short-time 
owing to lack of oil was reduced by 5,000 to 
63,000. In the same week, 500 were dismissed 
for the same reason, bringing the total to 16,000 
since the fuel crisis began. It is beginning to 
look as though the amount of unemployment 
caused by the Suez crisis may not be severe, 
but despite the improvement in the overtime 
statistics it is likely that there will be quite a 
large drop in overtime earnings before oil is 
flowing freely again. This impression is already 
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growing in the transport industry where a number 
of men are having to get by on their basic wage. 
A report from Bristol officials of the Transport 
and General Workers Union estimates that their 
members’ earnings are down from between 10 to 
20 per cent. In this industry the experience of 
living on a basic wage will be novel and unplea- 
sant. Overtime here, as in many other indus- 
tries, has become part of the average worker's 
conception of his weekly wage. 
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Thoughtful Re-deployment 


A continuous flow of interesting case studies is 
one of the best ways of keeping attention focussed 
on the subject of management. It helps to 
counteract the impression, which is_ partly 
justified, that management is a theoretical subject 
for a few experts who write books on impractical 
generalities and hide their meaning in a mass of 
jargon. 

A recent series of articles in the Manager on a 
re-deployment problem in the Lancashire cotton 
textile industry is a case in point. Its interest 
is that it is possibly an extreme example of what 
a small management has to face when trying to 
change methods of production and the wage 
structure. In this instance (near Ormskirk) the 
mill changed ownership after a long and unhappy 
history between management and labour. It was 
in a small community where people would be 
conservative and have long memories. Neverthe- 
less, the new owners were able to introduce 
work study and carry out a fundamental change 
in the method of wage payment. They achieved 
this by consulting the union officials in advance 
and keeping them informed. They guaranteed 
no redundancy dismissals or loss of income and 
they chose their time study engineer with a local 
background. Altogether, it is a useful example 
of the value of forethought and the willingness 
to create co-operation in advance. 
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Home from Home Cooking 


Canteens, with all their attendant management 
problems, are now accepted as one of the over- 
heads of good management-labour relations in an 
age of full employment. A variety of reasons 
have contributed to their development, especially 
travelling difficulties during the war. Whatever 
may have added impetus to the development of 
canteen services a decade ago, it needs only one 
large employer to provide them to-day and all 
others in the same district must do the same or 
dispense with marginal labour. 

To-day canteens have their own industry or 
service (you can run your own set-up or give 
the job to a contractor) and its own literature. 
Management magazines devote space to discuss- 
ing canteen problems. The subject has attracted 
the trappings of jargon. One pamphlet on the 
subject begins with the following proposition. 
* The inherent * objective * in Employee Feeding 
is contained in the phrase itself, and is obviously 
to feed employees. That * objective ’ will always 
be attained by virtue of its inherent nature.” 
Anyone who thought it was a matter of cooking 
or preparing food was obviously wrong. Lin- 
guistic sledgehammers of this kind to crack (or 
roast?) canteen nuts are an example of how a 
subject can become heavy with unnecessary 
verbiage and over-administration. In the end 
there must surely be a connection between the 
provision of a canteen service and the amount 
of water in the vegetables. These simple objec- 
tives must not be lost to view. 

Nevertheless, a body of experience has been 
built up over the years which gives some guidance 
about the way to run canteens and how overheads 
can be kept down. A recent magazine article 
on the subject pointed out that British Railways 
lose by breakage and theft 10,000 cups a day. 
It is a figure to conjure with. 





